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Aj_uJI jlxx C5 _lc. Jj-ijj Jj-ia (jW • J— $-P> J (JpM 4Jal*J £» S_LaJl 


• (J Ji--«l)' l M."-v j 



(I — )1 Pij-i rt' l j al J j P 1_ JUA I Til l J jAlj! 4_ujLa, c. 'I...I J lij (Y 

lP 3 jVI <j' J_P S- 1 ^ ^ & jAa. CjS jj L 

^jic. jjjj Uj_pj i_P=>jVI u'j_P 6° jSjPi 6° SjUaJl * jili (Y 1 

4 “'^P-^J jl-liaJ! ^_2 <JjL_u« Bji (^Aj (_pa jVI Itu ui t _ s Ic- ^>i m> V 1 

• jj^b ^ (Pa jj-> P-W' W-!j ■ J£jPI <_*]) sj 1=JI S jil aLJVI 

<J>^- u'jj- 5 6-° 2-^J ~ fPP*^ V*P ~ SjBI (£ 

LS~^ W 3 ^*^ 3 lP 3 ^' (j-P^ ^>L-ui=>.Vl jja. aLaj| ^-lc. J-JjJj 

‘c^-Lp?^ ^ ■ * ■ k ^ 1 ' 1 jLujj ^PiPM ajUl l. 8>,^>j 

*Ii_pSM o— 9 P-AjP-J t3 -d_pp' ^'jP-P^J cP-ijM >jjj liLSljj 

.(ji.^xJI jjljJ i-Aura. Xc-Jjm t_£sllkl (jc. S^jUJI £9A]| a jS (o 

PI 4-lC.J—ui Jjjj aj3 l_ ImjfLl PjILujVI -Uik. ^Ic. aj-u£ As^^yuii jj.ll 



(j-lc s_JXj£ 4__ta&i IXgJj . jjljjXll 4x.jjai jjSj (_pajjc. Jl J2S3I La 
.AjliiSI <Jjljlu3l£ laixll jji ^JS 'Lk^ali.j £-Li__)31 4j£.juu 


.-LjiuiSl (jiajVI iSja. 


4JLiull ^3 4 jLal£ ojjJ (j jaall Jl S - 1 J-ll O* jjuAuJI cj (jaajYl jj.Xi 

<31_uia 1I <-. 8 lla.j tiLSil (^jjJajjJl jJ^vullj jjuajYI jt-Xa (— iuuaJJj .(^jj 

^j_jj 4jL_uia]| (Jjuca £-Ljj .4‘i mil jlAa Jc. J^Y ^JJ (ja (jiajYij (jaaoull (jAJ 
j (jL. uu i i g_ajj J tdlj i^t . Wj j jlajllS jja ^ O > Jlj^. (juauull j fjHa jYl 
(ja»jYl ‘ J-ajL£ jj-a L° 1 Jl_p-J 4 iLuia]l <- .ili-sl j . Jjl jjjjjjoj O 

{jj~^ } 0 Y»° ^Jija. 4 ii_uLaj (aphelion ^rjYl) (_>**-»all t>c. tjj-% 

Jl) 4il_ — uia I-JJ al jj£j Pph! t jj* 3 * J lilli CjAajj jlajLfi 

J* 3 ij • J^ r J ^ (jj^j jjAa HY,o Jljau (Perihelion 

^j_ll (J n-Vi ^jll 4 j > ii a i all 4 _*_uiVl 4 jaSi J^ (J “ a , nu ll j (juajYI (LfcW 4 sLuiaH i i^LirJ 

<^JjJil (j j-£j 1 — u-lic- 4 x_uSVI jj—a Jjl 4 _iaS (jiajYI (_Uoua tXV Jljaxj (_pajVl 


.(_yiAiil! Jl 

u>^ o^jY' jj- 3 -® u^-±*j Jj-^ o^jYI u'jj j 9° 

,4 — AjJajYI Sj £il ^tJa-ui -let- 4.J , maiu.il 4 j i. -jj i Y 1 £_jj_jj j^Ji ( iYLlLiJj (Jj-masll 

4 — ^ j -* 1 1^ (juajuJ! 4fiji. Mn^ (4 i mil (J^Li. 4 j m a, All 4*ujjYI .1 uL*j (jliLa < — ilrajj 
^Jc. 4_pjaC- (j aa mi l t^AaJlj jUajjaill (_£jl.la jj^ (jjaamll 4jjAilJill 

l(Y 4 i m il 4_illi^a CjLijl ^_S (j-Jjl-lall (ju 4jnisl^ll 

j—lljJ £A aj (jlla^)juJI j)Aa ^>® (JS ^>a j a_)-a jj.ua will ^al*jja 

.(V (Jiuu^ La^. lJJ AjcSljll jjJajxJ! 
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f\-J ff-i V-**^ O^J^' fr-^J ( A ) L ^~' “ 

^Jl j_Aj i*l/Y Y ^ jUa_>*ttll j!^ c> W*- L>^' £^J 
! 1 a L-ij^jj i JUJtfl S jJSJI (ji ^j-c- 0“*^ ^ ^J 3 






i . i t n 'l l ^_S Iajj iJLj-v ^iu^all uYYjijYlj ^ j ill 

Sjjloll ‘SJ^Vi jtj-ilt clj^ 3 JLj (>> J>L! jl^ill 

^ A t5-JI jL$-ill JjJ- J-ij ‘4^-t-jMi X £ (jl— SfrLiJa^ ^ jiil l 2LiLal) 

o 

Ijj-^H ‘o* ^ ' * C5^'j (ji °^ * t>a jc. S jjb ^Jc. Ac-Lu, 

*■ * diLi-all ^j_y-£jj .(Y (JjXa>.^ <Cul j I . am VI a .. tin i^il jl ^ i" j (Jjill 

.^LajuJI c. 8 1 <-i i \ \ ^ La (ju^C. jjja^jSU 


r/r -i 

Jl^Y! 


(jJLa.jjJ! (.„ a t ^-i iV 


U/YY 

l^LLLY' 



^/Y Y 

(Jl A..- 1 &Y 1 


J^uaiit QjHj (JaauJ) Jja ^ jVl jtXa : A Ji*i 
(Rosenberg ct.al, 1983 £)£■) 



u«a, jlfUl JjJa (f) JjJa 
S >£]) i its\\ 



Muller & ObcrJander, 1984 : 

jljL-a ^ 1 c- 4_jJ_jaC- (_jua— ul!l gjj-aj _j jg-iu Aim ^Jl j-v i ^ Ljt^nll (—liljljXt -i*J j 

* 

< — * — AjI iS_y c^all ^ nalVl AaJl jAj Y Y /Y Y _jl /Y Y Aajt 
j» _j_JI dUj .jJUjJJI i_k_L^ull O^i ^- 4 UJ-& Iauj ijSil 

(J_±UI ^xjj-ojj (.louill (J j~aS i-Lu ^Luill e jSll <■ imt (_jjiujl cxAliVlj 
^J1 _ya. (jJ! Jjia .<— jUaSVl olaJiVlj jL$-ill J_jls (j-ailujj i jlj-ill tj* 

/j jj 1 * *'j - * S jjIj ^ 1 c. tlilaLui X (_)S r * CjIcIjui Y • 

1A j j ^ j,. <1 e. aj\ . M ( j_y_£u j . (JjXa.) AcLjui Y £ 4 uu AjILcuUI AodaslY 

o* ,^-jj i •> 11 1 AjjuulU 


Jual_*jj j °J- t_J^L_SLj*ill ijj jJLa. JLC.ja (j_u 4jlui>a]! > — L-oHa 

JlxJic-VI (V/Y Y) Ajiljj-ui'iM SjJlall CS J& o-jjja <j> ia i M I 

l_K> jVl ^Lij ^ }A> jljjll j Jill! J_jia lij'-^-'d 't^dj^' JljJC.'iM ( *\ / X Y ) 

. ji^." J (jjf Ull I fjA SpLiJaVl Sjilj ^>xj clua> 

^ jl— 4-J' (JjJa U_£d* • Udd^i ^ J (Jd^ (J Odd l3 J* Jd^' L - jAa dJ 
^ (JJ31 J>UU Loiu <*t/YY j YY/Y Y (jJljjcVl (jdd J 1 rl ' v i j J Alui yJV-uill) (_Jall^ 
. YT/X Y *\ / Y Y (3_* Ojl^j Jlaj l—llxill 

.^JUuJl c-iLill ^yi Jd^' od^ 


\ i 














cfjaJI ufcUIl 
The Atmosphere 


U — II 4 — sLja V L j 4 — -i n-uKI I (_pa jV I dl_i j!Lu dal j_aJI d£/LiJI JfLjiu 

a j-£UI J-&J •USj-jr^J (^^aIIj (_g dlllUJI 

4...il‘*)rk a L-i-uilij aj-lSi dl jlc. ^ylc. dl jla jiftll dlla 4*s l /wm <ldajVI 

a^)4_iS 4_uiAl (_£j_aJI i_ivL_*i]j ,(_)JajVI ^ i-nu 4 ]£. aa alga. 'I i**il»-». 4 uo iLLu j 

4odajVI 4ilc-VI 4ic.lij j^ll 4jLdaVlj t4ijUi j 4-uljja dldlSil eLla. 

4„» -J iV ISi 4_ljaJI jJkl_^IaII j ^uaLiatll ^ lt% (Jj-alSI IjlA [_g-j"ia jj .^^kVI 

4 — C.|_jj|j l_LI — S lllj 4 — jjJa___)]lj £-1 J^}llj all Ja-idallj ajl^)_aJI_j 4j moiuil 

.j_£_yaJI < — ^Luiilj dli_j£a ^gil 4ildaVlj . J^jJIj ^Jlll j ^jJbuaJl£ JjUfl II j 


tJbUU) CllU jlA 

L-A’JjSjj .iljJ-j ^_lll ^-ul J-uill J d! jl—iJI (^H 4 - ln -. ;la Q-* Jj-frll (Jj fab 

4_ijjlaJI i_ju — uLi tiLljj jjasjVI . In ... i n q -a ‘djjill C 5 li Mil l 4_Liall LfrjjH&j 
^-l . L u. 1.1 1 dl jj_a_jL5 4fLuJI ^_a jSjJJ c-lj^il i^yi X° * ^Ija •^■‘^ • 4ad»jVI 
^J! 4_jjUJI dLi j£L&]| c_i_uu £ JjdJI (j^ij (ja 

Xy I j a-" 4 Xva ^Ija ^ i_iUJl ( ^l c-lj^ll t^j^JI 

dl jLiil (j-* 4_lud» <- .l .m ) ^i! 4iljJaVtj t(jjC.jVl qa / • J (jda-jmSS/l (j' 4 

d-*-SI ^Ll Jla (JJ±y\ 

LS_>-aJI <_i>LiJI dl—SjfSa QC. J_paj>u (_£jaj! t_i>liil dl jliJI UXuU i. tllaj j 
j^jLj (jwa ^'/. c \o'j L^Lu Jlc. j^-lll a j_A jil j ^t_j_^aJI J_la ^jikVI <_l£l jSLU 



l-*\ 1*1 L**l 1 At I I ^ * l*~- ^ *5 A A *LpJl dlixjuu^l l^lljll • £>L&1) 

jj 42 »_jmSVlj t_jl ■ "~* jjX-j J^aLi jl_& (jjatJJ 'J lH -j .Sl_laJl (Jl£ — uil (j-« 


.jjljivJlj jjLuuVI Sll-fcJ (_jiiLuil 
<£^aJI <j!^jd\ CjU^la (£) JjAa. 


iwJajl! cl j^JI CjU^£-a 

l_*L=JI clj^JI CjljjlLa 
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Eaglcman, 1985 : jx^ll 


/j ^ ,..< V | j oil) (_$ _y?JI i— ivUtll d)Uj£* qa ’/. ^ ^ ^ (j) 

j i ii . n "i jj i jj i ** i jj aiiij ■ Ajumlll AjjlilSij 6_jLiJei]l JJJC- *>— *1 (lL?^ _J^_5 

<jL£* <>* if* ^ 6"* 






































A. Ajlaill lall ^_S iwilaJlj JSjtill t-\ _^JI ^ V (ja £- jIjj jj 

.'/.\ ,i (JjUi-aj 4 Ajj! jj_ui V) J}laL-La]l <^_3 IXa. l_lia_)ll f.lj$ll ^ X 1 

v_jl ,uall£ A__uLa]| A_jjaJI j aI jlail (jj-Sll f-L-ail jIjLj j q\j 

(_jal t-alal ^glc- AjjXU jjJl AiLdaVL .JS_)j]lj £- jlliilj jUa-aVlj (_5Aillj j 

.(. I j$ll ^,.nu lilljjj ^Ij-aVI AjjjL Ajjl^a-ll Aa-iaVI (j-a 

d)'_J jLall (j-a c.lj_$JI ^_S La jj£jj ^_jllj Bjjiiall dll jlill JUjj 

CjI jl iil til Jj (j--aj .(jl—uuVi SLj^j A ,,‘ij.iH Aj. iL .ta H t-Ajljl i. n m . i A_jjj»JI 

Xjoj -IajjC- j (jllLballj jjjlull j ■ .i« j ^jjjjVlj {jjJjSLII JJUaSI iIj 6.1)1 ^)J-all 

a. jll di_ull b_jaI laj .^a-Lajll t**' d il jl c- j_-a dil jLill l ilJ j 

A hfll-v-allj uiJ A Ja nlrll t-iXiil (jtQjl t tn . j t <j-a Gr6611 llOUSC 

dll jLil! bXA mJj .(jiojVI l-i. ui ( _ £ -lc. Sjlj-aJI d)l_a.j,3 t— S^>laJ j».}C 
A~L}_^la A_jdajS/l Aji iSVl ^j-aj-aj L^J&lj l^l_^aVI A Jui al hH A_x_ujV! jjj-aJ 

dl—ull dlljl — C- jj_£»JJ -il Jj) jLj .f.Li_oill XJJ-gJ (jl (j -^ -a j gdl! ^Ij^aVI 

^U.utll (_£j_aJI t—i^Lxll Ajuij) i-t <a,ll AjUall -il-ijj Lli jlill g,> l > jH 

j-WU lilli t. 1.1 unj 4(_pajVI a jl jJa Aa.ji J-^a £-3jJ (j A ■ “)* (ja -^ji Laa 

.jLuijVI aLp-j AjluII LS^ - JAji La-a ^■liall 
A_jjdtAaJI jl L. a V I Al£-uu> jj_a l_A jjlpj Laj AjC.L i .t- a l I ^jlaLlall ^jl*Jj 

jl {jj_j^)Sll .\i >u^l ^Lj jlc. ^-a ^.Lall jLij (Jc-LLi (j^a (jjSju ^jII Acid R-3.il! 

j.t jS ^jL-*Jj .C j-Lk-all liLu^J^Ail (jJa-aLxS, ^jJaLaixl A, l5i tux j dlJ j >J^ll - Vu a fH ^Li 

LAjLa-_uil iilLL_Aj dlLjlill dljliS AjjJa-ajtil jLk>avU A. jiLnl l jIjVI (j-a (JjAII (j-a 
^1 A_iL^VL .tilLajjiVI AjjJII 5 A \\ AjAxJI \W ftLl^ <jJa^idx S^Ijjj 

CjLilaJI A 6\oxl11 

^1 jAxm jjljlaJI *Ufla ^3 (JJJJ^ ^- I5 L i ua ]j 

A ^ja-aSLu C-jLujji > 



c, (J1 ax . l .. it i Ls « . , kma\ \ ^_J3 JbL«uull i** i y ^j| ^ ■* ^ 

(jjjjVI <*-» cjc-lis dljUJI ^ sjj_c.j (CFCs) ujjjSjjjiijjjKlI 
ly^jM 4-4 jui 1I jA tfjjill (Ji-4 s^xlj (jaa-uiSjl eji] ^lHaJ j 
i a al xlllj dll. ift /Jlj dL=dlo]| ^_a Jaul >»jj jl_d jjc. j (_L>Li. CFCs 

CjjIaAII diL^aiiLaJlj 5j^_A=J! dl .\i.iaSL£ J jl—LaJI ^_a 4. Lad, mail (jLjll jaj 

l_4JaC. t ^l i -uJ I lJ/J •> II Ul>UJI ^-3 ■» Ldij V _jAj .lAjJC.j 

q^Laaaj ■ 4 _j ».] aa > j j (JjjjVI £-A jjJSJI (Jc-l—il) d}% i/KVn U*]| jaJI dULJa 
(__)J eajVI ^cJa-jui ^_ll 4 L«-il^ll ajLaall 4 nin'l J_y2 Ajuji)!\ 4aa£ -lljjj 

(jj>_uJI (_pal^)_alj (jUa_j_uillS 4 jAiaJI (jial^-^VI (j^a-jg jl. ui!ul a^Ljj 4j v, m<a 

La jAj 4gjj'irkH 4 j,,lLa<ll ejLal! (j}_y3 _^j£l (j! <iLai*JI ii. jj .1 A^)JC.j 


(j_Si j (jJal—Loll (J£ jjjjVI (j^aallj 4jli lilliSj Cqj jjVI <— l£j ^a.uU 

• 4j jlila <-_luilj 


q-a »JjLj£ dl_LaS ^—Ic- (_5j_aJI t-X^Liil dl jliJI Jl 4iLdVL 

^_2 4_liUil 4 jjjVIj -iLa jll j jliiJIj (jldill (JA Sjj*jL-a dlL^i. il—uljjill 
f.\ all y ~- i i jul Sg 4__iLaC- La dj ^-2 1 _«Ia liLalx. jlj—all a XJt> _ j.i .. 'd j .^l^j_^JI 

(j 4 -2j_3i Aj_yaJI dljjLallj t—Jjljdll .iLpjl (jlj • 4 _jjCxSI 4jjdl __)AI_jL»1I (JjSjjUj 


(^1 (J...i^aj ^Jill 4 j«_uiVI qa J1L La*a 4j j > -a , - k / t | | j a j juoL a l l A ouuulul ' 4 aJjVI AoxS 
U jfjl J^jl J^SjJ (ilJjlSj .Sjl joJI 


4_ji jlia Ljjj^a q-a (Jdjj l 


%*i4 4_aJI dLalSll 4_Ok-i_-all 4 Il.rJI ^jlc. 




A i*l i^^l' (j_ul jill Ljlxda^iU 4Lla IfrL 4j_yiJI i_)l jl-»-ll 1 1 J 

Ijodl I) Sjl j_aJl ^ J^J U^! ^J 3 J^\ jUL 


dlaiUJI j . (djlj ^2j X 4 jl jaJI 4ji.J^ - ^» >" > ' l X 



UuuiSlc. jaJudall C-l-iiiluj Sjlj-aJI A_a.jJ ^L-fi £* (JjVI (jjjlail 

oj|j_a> A ^ LjJ^jJa Ja Jt-ibiall l—i-uiLlu a-aJI dll—ii £_« (j_yjl-S ^ 

• plj$-ll 

*= 

A ^ j~i £-a Lp^la - ^ »- " t_J_xuUjJ JaJtdall dll — JJ J dlLui_y] (jjjjli ~Y 

.*lj$ll ojlj^. 

i**il jj f- lj ^ II A-ililS LjJ^la i-i» dill I —Xui Llu (jj-il-3 ^ 


LjfcUi! ^LuiSl 


^_J dll jl_d jiAll dll — i* t _ s — 11 ^jiajVl g ^ t M cH 4 L$ *— i^-*JI dlaj 

- miu J ^ il l jj" J*i i.i-a ^j-C- ^1 frijVlj Sjlj-aJI A_a.j.S (jaLuil ^^Ac-J tfi LiJaal l 

aJIjII dilajlill ^1 ^j^JI i_Jl5L*JI 
.4_jaJ| dildulSJI ^ ... u^ j (jLuuXl A_uaI jlLSVI A S j i n . 1 1 ^—k > j I joA-uijj jjoll — I 

Laj i L-ojj_j 


L_^C-LsjjI i jjjau ^^lill AJliuVI 4_iila (jd»_jVI ^ A -1 ul (j- 4 o i 1 

^_£ ^ - A ^ II AjjI ji-uiVI Alkloll jja ^ I A QA £ jl JJJJ « J^V (jl£^ (>» 

.^liijVlj Sjl jaJS dlUkjJ dlliu j_5J»_>ill jiAJJj .Aaxkill (jjlal-Lall (JjS 

1,0 (J.Vjlaj J-a-JI (JJ A „m.a ^j-C- ^tijjVlo Sjl^pJI dlla-jJ (j^ljjj ~ X 

. jaLujjjjj]! Jbl ^ f °°°- (> JS1 Q±k±J Zj 

dll jl i-il £. a *U j$ ml JaljAJ yjJl]! C*La1I C5^ (J>_ 9 ^ 1 ^ 

^ )ii‘" j^J" A-uL&i! AjjaJI ^Al_^lail £-i>va. l liUi! l (J I 



dll jtc. fjA /A* — V© ^jlc- (_ £jidi — £ 

.4_idajVI 4-ujlrJl t.^iliiuij ^Jnj.u ^yA t_lt___)lsVl-J dll jlill 4jslii£_j 
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(f) 

(Hobbs, 1980 <jc.) ^ _jaJ| ublill ^LwSl Jlui 


C5-^ JJJJ 2 ' J 1 -^' (jr-^ i> ^ 

jjLa» 1I ^Jl j*. (J ■.■ 'Vi ^-liijVlj 4ja.jj ° * 

jlx. (j— a /• ^ * (^-ll_^ ^^-lt jiuJl 4_,ttjla t _g_ y . ~ i -> > J j . l_A!iljC.| ^3 ^jIaII 

.4 j-fcJl djL^lULl fl jl. . dul l 4 mini ' (j_y-S 4.* ,U|V1 4_ullc. "irt j (jjill OJ jjV I 

t *Mjll Jal , > n >1 1 Cjj-iilll -il—J.} jl t ml ^jLmaiili tjjjjV! (j-^jjdjj 



a J jAJI j J Jill J-S (jjLsul m=- A-iaIIc. aK-J1a Jk j 

•lSj^ 

A . ^liajl tjic- j_*j jjjjjI jluJI Qa £aj : jjiuijjoAll -.a. 

^1 Jaa^i ^/°j» r ,o ^UjjVU sjijaJi (jaiSHLj >asj 

^9 a lite Aaauj o If- SJiiiail aXA (_5 Jia-Jj • jjJjJaaJl Ajldj Aic. ^°A * — Jlja. 

, jlilLlA ^vl J (jC- Ifrlaa-da (JL Jillj AiaiaJI dll jlili qa (jj^Ldl C-lj^JI 

L^aS JjIjjjj .j^a.jLaJl ^Idalll Jla. Cj* - i -^ <u * AiaL — J 

»XA (jjlvjj .^°Y * • * QA jaSI J1 lU- 3 ^ eldalll J ^lij jVIa o jl _pJl A^k. jJ 

* 

l _yiSc. A iiu^Lk Ai (^ill (JiIjaIIj <- «jiA.' l ^S^JI (ja '-'.a A li uj-» Ajluu (Jc- A jjJall 

. jj^ljll ^IjaIS aALi!>UI JjaVI 

: Energy ASUai) 

AaIjoU Jjia jMl (£ jaJI L.SUJ1 J cijAaJ Jill A-ljaJl dlLiLuJl ^ (jl 

IaI . jjIjA Jl (jAswjjJiJl J jaj (j C. AjaJiLillj aJjI^JI Aju iai a II AjlJall (j a l^jaUa 
(jiajVl A 51 laS ^'/, * , * 1 ) ld_A. (Jj‘u>i e ja. V! (JSdj !}li (_£ 1 AJtUall j^Uaja 

(j a a j \ UU A_iaS <__ilaijj . Ia^iC-j Ajj^llSj dlljLuallj jl i.<-ial'j AaIIj ^ ja.i.11 j 
A_3ll»Jl l^ai Jjjj Jill jIjaIIj (j£L»Vl J AiUall (ja jjAalls Cll^kjj t J=»-V 
(jSLaVl ,^-i aJUaJ! (^-i j-aX- (JaSaJLij te^l j W a l l A-SUall (jC. Aj luuSaJ I 

» .V.A Is_u_iaJJ ■ A,1 _uuSa 11 A ^1 lill (j-C. aJj-iLall daUall l - fr- ft dljja yp — 'll 
(jjall—i j -s-«" j (j^-»'l ill (Jalla (jaj ^11*11 j ^LuiS/l (j AilUall tiiiu dlli^Lia.Vl 

lAaltUl <Xu,LaVl 
«* •» 



jj-c. <j - L tt=JI s J jaJl j! 4ilkl! Jliui ja Conduction ^ j! ^pJI Jous jill- Y 

^ t*ijj AflUall J&2 l^jj aI^JIj 

■(_>iajVI g -LmJ AauAvLoII AijS^jl pljf^J! 
^ <atyi Jl&l (JiLuj Convection J^aJI - X 

cj-^-'VI cs~^ (^Jd - 8 O^jVI £tixuJ (_>A^!)La]l Jj^JI Jamij C’.n-t 

.JjJIaILj A jbJI cl_^J! J~»l.i'v J iJJijj lA^jl pl j>A AjlSLa 

■^J 3 c^' fLu^VI £**=» i> ^L*-^VL aSLLII (JiLuj Radiation £bui;VI-Y* 
<-aLk fLu^\ dUiS j .( f °YVr-) ^lkJl >i~JI 

■^-“dj t - . Uu< Y ^=4=^' ^lull ^ ja -uLiuj ^Jl ^Jl j l^j^L-alol 

J " 4fl J ^ ^ j' r> ' a ^ u -- 4 i( ^jl uj^ c^^ll Lalu ( Ja*a 1 ! (jjjib AisUa 

c5^ ch & #jjlj-all sAujj AjaS jjl j .^t. j^ . . i, ^i ( _ >J i£«J! j u..<j L^ jj£I aJLL 

^ “ tj ^ ^-* — “VI jJ — i-ojj .<^_j jl^>i. A — a,jA ^ Lc. J alxj ^ uta. 

ClJll j 1 _a1Sj .^uiaJI ajlj-a. AjajA £a Lu u ^r - Ul J n~j Jl jhlij AAuuLUix JJ&& 
>A -L^aII JjJaj .L^IjaI j-^aijj AjaC-LuSI aJu£ jbjj ^ajl ojlja. A-a.jA 


. ^jiulliLi (jiLaa J-u Ail uiaJI 

A-^.J^ £-lijjl UJiuo ojii^ai ^IjJ Cjbj Aili&]| a-Xkl^ A-LuuuSJ I Aju^Vli 

cK'^-^V A-Ljia Jrl j^sl CjIa j aA-Ji JSI 4_uJajVI Ajl^VI Uiu cl$Jj! 

^l_j-ol 1 — lli A jm a Mil l A j l xu V I Jya X ^ ^ (^il^a J)lj • “ 11 Aj^jliaJlj l^j^l^yi. 

L>-^ C j'j 3-3 ^-^jVI ^*-“VI CJA '/A O j l jla JjSjb Y,0~ . J Y (jjj ^ jl jS 

■{j^JJ^ UJd^ ^J 1 ^') JbjjSjb Yo-Y,o 



(Jjia 


:Solar Radiation AxJiVi 

t 

• ^g- ic- Aa.W.u no" AslJai] ^jaLaVI _jJL»<xaH ^ j 

(Jj-oJj ^IjaVI S^)Ai uoS J AjIjSJI SjLlJLui Ajuuil 

^3 4_LuiAjjJI A» j a V I .^1 • * * V r i-» ■ .1 

i_iJI V * • ) p j .1 >i" Ac-^jaj j A.j,ijui^lax^>j^-S £^I^a1 (JSjuo jjlc. dilAUskHVI 
(J^xXjuU til Ai , , luaua} I A. x — . : V ' ^^a^a ^ja Jajmj C’3r k ‘ iJasjVl (JaajUj .^dij^St 
Jj-i» (JjLjaI t5 -ic-J -(.pajV! JjjLib A-uIaj ^J1 

^Ijjl Aj^Ll A j>U A Ut'l AjtAuVI » JL “ 4 ~i AjUuiVl 



_>«wVI 

c^Lij jjJI 
>^Vl’ 


(Eagleman, 1985 i-uitak AjusVl £l>ii : \ " 


Ji a*o 5VI Ultraviolet Radiation Aja-uiLlI AjuiVI - \ 

cJSjaJj (IaL>. Aa-uiIj AaLuJI AaaaYIS jSaj^SLiIa * , £ qC. I^jsJjaI (J_yJa 



^__3 =vja!I (jjjjVI j l—C. (j-a_l<u .A — jKil AjtJiVI X^ 

(J 1 VI—3 tA... j . >l l diL-lilSJU ojl_iJa!l A-La-m&iilt (J_j3 AjtujVI 4 < >U cl 
L^J (jiaj-ali La-ljc. o-1_lL ^ cJ- > u ^ £_>-?■ VI (J^ajVI gia-m 


.ajjjLjaS SXn! ^-uiaJI 


<^1 A^VI Visible Light 4-u>iaS! 3_jj a*_*5V! -Y 

(j— * ^ ^ (^— (j— ^ ■ u ‘i J-J-^JJ ‘ • ,Y — » , £ (j_u l_g_=Jjxil 

(jlj-lVI i — 8 I~‘)? k. l j c4__uuj ^ 11 ^jl^JVI i ^— ^ a * J i ^- ^ 4 “*— “VI ^_Aj * Aj.u.au’ill 4j km)1\ 
O — 4, , ^ J^&ll C. j - V .j. 1 1^ . A^ij ja j^jl^-JVIj ’(^ (-)j " > ) 4^%.^-aJl 1~1 t . m-v 

>LoVlj _>^-Vlj (jjjVlj "lin" : gr* J>LVI Jl j^VI 


.A-uIajj A-Lil^-L^ A.12^.11 CjlJutfil] djojuS A-iaaI A^uj^jJaII Ajcjuj^Uj. 


(j^X^^ 4 ) ^lx>VI J^jla uuuOk 4juiV! (°) (JjAa 


a^.^a!I j jL 

UJ^ 

A^.jpcJI (J jjJb 

UJ^' 

» ,o 1 - . ,o Y 

ji^VI 

‘ , £ Y - .,£ 


* ,1 £ - . , 1 . 

^123 jJI 

.,£1 - .,££ 

cJjjV' 

« ,Y • - .,lo 

j— VI 

• ,o 1 — * ,0 . 

J^VI 


4_x<kS t-Lai ^Jl Infrared Radiation AjujVI -T 

4-* — uj| ^ ftij . Jam £ * ,V L^-a.l_j-<sl ... t“i ^ ill j 4j jmAjujU 4-«. ui*Y 1 

. l^j-aLk-alLttl Aic- 4_ijl^*. 

4^a^x ^J-lC. 1 g ,'*U j 4jb_^ia ^-S^alj AjuuiVI (j-« (_£^pj £-l_yjl ^ * (JX5 (jJJJj 

.^Ij^aVI 6 ^)-U<~i 8,'I 4 „u« ..a ui. i l 4 jcju£vU 4 \ m il l i 




ufcUJIj ^uuwuili 4juiVl 

aj .nil 3 ut _j;'yi jjt Solar Constant aj-u^I 5juJ;VI djli; 

j-X-iCi j ‘‘tSJ >" dL>LiJ! ^ In in (Y LU ) |AIL< SAljs. j ^ lr_ jaC, J U>1 ...1 1 

C5 _Lj j . (A_£dA I jCS Y jl Y^/Ja!j ^ Y"A * ) aaai ij Y ^ j j*au Y ^11 j^j 

^cia_ui (j-C- ^ ° * £-lijjl A jh^ Vl IflaLL (Jgl£o <Jaiii^o A Uu.nii'i'1 AjlAuVI 

cLjiil ^LjjJallj jJ-AjII A*_j£VI (jlaj_*jj (jiajVt In. »n l_jljjiiVljj . l _yaj)2\ 

:2o3lg]| cIiULuJIj (_£j=JI i_£UJI Ujjjc. 

4g_uuLliij»jj^SJI aj*_J;VI <>« Jl&l jAj absorption 03 L u 3l14VI — Y 

iwgj!j_iiJlj d! (JjLuJi j! jUJl Ajjl^p. aHU^ ^1 

(.- Lug , tflJjj X t Y jdU A j—uuuu'l A» l^V 1 ^4 (_ » jgjJ I j 

t g j j <<ga_uiiiill (jjj AjdVI AjjJIc. (jjjjVI jtc. - j-^U f . U,^ 

(jp^ J-J-4JJ (j! (J_i 5-1 J-A=JI <d_iJ Ajt-JSVl QA ijs. f.U1 jU-Jj tjjJjfLII AualSti 

^ A m-y 4. A» >t,yi A jA 1 jjjju J -(J^ajVI ^sJauu 

.A j - m <«> uH Aa - .i u V 1 <j^s (_pajV 1 g-Li-j.u jjJI L-c JaLj ^jic- Ijjj£ 

•$■1 s j) Ajx J Jl £2jj t — i^Lxll (jg=>_uiJ |^.uu C-iaiogJI 

d! aL—uiI jj a j m>u^] | a*_J;VI i.r.ni.Yi’i j-Aj Scattering jLuuiVI -Y 

^ dl_4La_lVI 1 — L-lxa . Aj tj-i tii 1 , 4 11 A_*_jjjVI A.J ml j-liijj .A IjjaJI i _ i‘ l j .Y." j 

f.1 — dill ^ — !i A j xj J — a. VI l — fi— i-aillj ^c-Lx-uj — IS L g i>^i l/ ^ Y 

C'CaII l — dljlijl A - lq ,tul^j A.Juks.uJI A » ui V I jlxuSLilj j l inli l (jlj ■ ^ ■s.^j l A. " 
(j i . J u l lS Adjj jii l A_jjgJ| ^_a! jIa'1 Aj <•; jj_c, Jj_^uiaJI ja j 

£ js oIaxJI ^jJj 

t *' j~v ^j-C. aAjjgll Aj_jui>4ii]! Ajidi'yi A.,i..,.ul i jA j Albedo ~ V 

(Jgl—*.* dl—il^jj .Aj — uiAjulII Am — uiVI (j 4 1 j* Jri^J 1 '*' j) ‘YiH » j 4*i 


Y 0 



f j-4*^ JaIjla i\ ^4-u.j l^clil j\ v_i^»a r jjAU ^15* iV ! 

S' L yxSx^j 4 i„ ...«*.> ai l j-a Xt * jJ'ja. j' 5_Lk«aa-*3bj .X® • _Ti j*. 

.^Ij^Jljl lPjjV' jja-A*l J I 4 JU -lil-y Hi ^ jlaJ *Lii3 

! (j& ji\ Ajuji»a*ju 1 Ai*5V! 

XxJ (X° • Jlja-J AojjiauJI <**5VI (j» JLl L» JajY' nJaum J1 Jjaaj 

{.la-jall jj-fil t_»Aic. j-L-a ja 4afuu £ jl j£ t/^'j v/jJ* J H jjj* 

Jill Iji-uiYI 4 -Ja£ t_k.S la . j j .laiL-a j_aJI jj-£j 1— «.iic. XA * J! J 4 *JU Sill* 

J iljl 1 _jj 1 jj SjjIh* t Jj ‘- m . tS lj (jiijjiJl 4_ak,jj t_ 1 .-->. jjLSLt J J-*-nl 

*l*_jil l 5 -JjSAaSSj <jjl jIajuY' (_jSbll»SS jjl iaJ villi] . jrlfjK Jji» J jaAaLS 
Jj Uj la. 1 11 a 1 * 11 5a<_JiVI JL_u <_iH_lA,Vt t -.t i .A 6 J 4.»lal|l JouaB j* jjS 

jl (jjiLSuuHS (jlajYI ^ ^ mj LfrJ , ll-» 1 n l X-jC. 4-u**jaS! Aj iaSV' ,_ji» J*JJJ » jiJP 

jja! ojVSj X »1j»1 0 jl ja. J1 J ja-11 Jill J * * .^UA jiSi <x>£VI 4 ua£ jl j i ^ j-a U-ajaV 1 

^lli Jai jaSI ja AjuuY I jaI^ajI Ja'-xa lu j . 4 . -*% » .i aI* 1 « aa V ' A 1a*j 

^cJolui jC- (jiil£juVS JaUa >— iSlA-ij .li'JaJI ^uj J JJ J lai'^aSi CaUHoAV' wiiXS 

: <JuS\ J*l jaIS Iajj (ji * j}\ 

^_u s jj ^-vaS) 3 _jjS j» j Altitude Angel o-a-^I S?jU ~ ' 

JaL*a j! j (jaaJiSI ^Liljl ojl j uxlS LaJS j .j^jV' ^iu-j tif **AiSS £_ 1 *aSJ 

1jj_jS (JjA-SLaAM Jal-Aa jj-Sj (jaAaall jJJ-iAJ UA.aiC- J-Lii-ial' ^-AS .jsLSajYI 
J_A ^1 L»Xc- IjuS J-il Jl JaaJ Uajj-l! JLj ijaaaSJI 9- tiljl ^Jjl j jlaliaJV 
LiaajJj j- 1 <-' V' (jnil Vu J t jLJl iJuasIL* Xfr IfC-liljl Sjji J! 
jLa a rS-» u (Ju LSa IVI Jalxa Ja-oJ JHaSI Jja«i J^j •'t’J J-!' is^ 



d)Ljk.jJ ° ^Jl ja. (Jjui-jjJI 4_jjI j (jj^j L*Aic. 7 . £ * Jl 

.A^.jA Vo (jc. Ajjli LaAic. 7 . £ ^gJI cJiJJ 

{j V A_jj1Aa1Ij AjjIjj-uiVI Jpal — ^ (J^lx>a JL '.(JA J*J| 4ajJ ~ t 

(j^l_La .A' mil ^Ljl ^ .1 ~»» a A_jA_ja»JI Cj-a Ajj^S jl AjAjaC. q jJ‘ ,A 

) ) (JSji tj-mj 5» iVl »jLjj !■» <■“>« cjlLSVl ilajVlj Axui>uiJI AjuuiVl 

(jJa^C- A-a.jA Ajl jjj (julfLtiVl (J-alx-a AjI^j 



(Eagleman, 1985 cp) o^J 3 ^' ' Jiw 


YV 



jjtijj ,4jliLk-a T T . j-u .uV (JjiISjoVI {JjAix (jJAS 'o ^ jVl ^JLufa ~~ V 

(j-C- (jilLIxjVl ci^L* . 4jjjlajj AJljjjjlskj ^Jajuill QJ^ (JjiISjoVI (J^Ln^a 

jj-C- X ^ • (_^-SI_5 l— llj-ail ^jC. X ^ * * (Jx*aj3 t fr Lgii fl JI'j (j^ylSI 4.,-kjlAil ^tlxuiVI 
■ 4.._ifl (iUJI 4-i.mj jLiJljV £cJj 1I jjc- 7° * JJ (Ji) j it-ij-YaJI 

(jiiLiuV li t4 1-nu-x-ll j la xu VI jjc- (Jil (JjlLailjj 

(J, ,jh*i ^ 3 4. 1 4 _jjj31 ■4 J . t’Yla. >uVl (^_C XA j el.ij_juJI ^Jrv _v u VI (_j_C. 

^jlj Uc. Ajjllll 7.\ * j 5iLJt 4jjlil X i 0 j^a jjjjISjuVI 

.7, A ^Lli ^u'5x,i» 3VI 

4 jjlLJlj g.1 ,ii » il {jc- jjjiLxjVI (_pal i% . 'i l 1 ’ cjUil — i 

£2 _5_j <_ 1 .u-i. liLlj j diLiiii (j_e (jail LJiV 1 i_LLoi 1 , , 't . li . T k j j ^jjal jVLj 

.4jL-aill a_^ai 4_L^x i . j 1 4 jlfl-yil (JjjuaLLIj _jL xTiV' 


ijJSaJi] J^la-s (Jjiax 


<J-li4uV) 


0-L*JV1 

JtJxuJI 

7.SO 

L-jLu iC*\ 

7a * 

liiuAnJl ^tiiill 

Xv. 

4jlla. (Jjj„aLs_A 

X° • 

^Lai! 

X i <= 


X° * 


Xy° 

dUAJUJl 

X i * 

^tila (_Lj 

Xa 

ilALJ 

7ao 

4_^jla 4j^)j 

Xa 


7 \ 0 

4iu 

Xr. 


X^ . 

4_ijaj 4 jjj 







lc- jliLa (j- 4 AjUa <Uj-aJL&]l A j>iio>h 1I 4juiVi £jjj-i i jJlao 

l-ullill L-jtiui^U AjjJajVI 0^_)£iJI £rJ=uuu 

^juL^yi (j^ii ^ic. jjjj (ji : (_j.ut.5ix.iy) (_^4i*_4 s 

A 3_j] Clu-k £yi AjujJhS . A-UitAulil AjuujVI ^^lc. jfij- 1 

— xj> ^l__jjjlj 4 j«_jujVI (J-ijj . “Ls—iiV I £— i j JJ (j. ..ic- j — ijj A_Hj_yJa_j_j Ajjj)...LTi,jk j 
(j-taSLjj qIj .A_uiuui]l AjuuiVI (jvLl<SJ A^j,}j Lkiajl jjtjj (_£A11 I 

(jjuujill £-lijjl A_iji j Q A. i V L-lUaSV^ il^jVU A_Luiajji]I A_*aiVI A_ui5i 

A_3lJaJI (J.1 »*> V (JjA_a. j j j.'J J ■' j'»" (_JJ>3 Aul=>JI jLujjjl ^il AjjloJaVlj 

A jxS ic. 1 ^g_!l (J_j_*a_i3 CjLikjJ I— ' m~v i — al iua j>_jj ^3 A j, » ,n All 

9^_li.l]| ^ — 3 J j jxiii^^ULuY Y * ^gll (JiJj Auj|j_ujjVI ^3 j/ ^uij A * 

.Aw Will 


^jijsLSl Aa jj tjiuLi A- U i uuT iil 4iUaJl Jj*-4 (V) Jj-ia, 


Vo 

D 

£ o 

D 

^ o 

* 



n 

ta. 

£ V * 

o ^ * 

o\ . 

^1^ ^>1 ^yuM AjLlaJl 


A— LA$ A_*_« < iJlijj _j_i.l ^g-ll (J-i-«a3 jj -A jL^-ill (J_^Ja 1 °w A. j — Y 

ji. - ft . ill J_^-Ja ^ (_^Xs jj£ 1 JjArkjj .jjJajVI ^ . Ixm ^gil a K.-i IJ 11 A.un.a.ui.ll Ajt-AjVl 
lAJjlJj L* Jj_L! jl_$-i]l OJ-^i *■ c ^ .frliuJIj <- «j»r-iil 1. jjjj 

jl ill ^jj-Su L>«AiO C.ll_ii31 ^_3 (JU jyji.ll Cj3_ajj tA j . n , aA > ' l Aji—iiVI A_l>i£ JjljjJj 

* j» 

fk Jax A (jl VI l. ft. J-L^nll (J 1^^)^^ UjlixSVl ^2 (J^ 3 OJ^iJ . > ^*A 

a JLuj L-.A.^nj >Vlj ^LuoiXUkjjil A,rw,,u»Vl 














Ja_ui SA_a j*j. J»l l j (_Jjl_j_ui!lj dllj jLall 4jaS J I jpj) p-LLua — Y 

J — majj •t_P a jVI gJ a-m (Jl 4, -Lm al jll 4 j_.numill Ax -ui V 1 4 . J >a jvj \~az ^.ii a ifil l 
4jjl j ra -i- fil l JjiaLLall (jA (JSI 4_*_jjl 4 _sa£ ^jjill 1$J3 (JH 4_ul jiuiVI (JaLLell 
(jA — alljl (j^lal — LaJI (J_j-taj ^Jill 4 jl_u1VI 4^ja 5> (jl liLliSj . ^_j_j*JI 1 _£j 3 (JJtS il l 
(JaVI ojjL^alt (jjjaLLall (ja J3I i_4jl Jiillj ClljjLi]! Ij-Jl jjSj Jll AjC-LLuoII 

(j--£- L.jjK jl Lu^Sk. 1- j-i/^rvlj 4 J, j.uxk lull 4jt_ulVt (Juu dlL!i_yLajl j ^jjiJLs . Lj Jj 

■u^j^ 

liLlij y A all (_g j J-m A fj _D £-UjjVL 4 j ..> nAu i ) l Ax — ut^\ Q*xS\jh * (_)<Uj Li^ul | — t 
4 »_ i?i VI 1 . 1 >>1 Jlllj 4_JLJI dlLsilijAll ^Jc |» j»*tll 4j_uo Al_»AjV 

y-- fa L»j j t(j«A tall j)i-i— ui oA-aj 4_J^£. 4_J 4_JaJ! ^ jl.aull el >*tl (jl _j . 4 j .uia A ll 

* 

SAjA_ii 4-jLaJI JjJaLlall ^_S l jI% 4jma.mll 4 juj)V! 4ja£ ^2 
SjSII 1 a ■ ^ j 4jjj W 11 4 jlj-v 11 £• jiuJli . IjluJtj ^la.mjll ^ytxjyxl\ ^2 4*sl_^lt j 
(j j £n IaJlU < y\ fl ill (JJa (_ja.A ui" 1 j Jj •>! ^a! 4jlj 5V1 (jA _jj£l (JlCuu*! JLi umi l 
(j-A 4_i3 j AM ^ yj *'|" ^Jc< (_jJAdll ^ la Mil J (y V (JfLrnJ (_jls»j| 4-llLfuull £ jjjmil 

jLfrjli <~-i-^olLa (j^a 4_UjiJl jSL — m i l Jc-j jjJI < — i JL*. (Ja au iII (jjJJJ-i 

.LJjjill ^ 

4-jmaLi.j 4jt_uiYI .LJLm 4 jjI j Je jjjll J 4 j jjak.il £- jAjaII Jl Aadl 4^.jA lj 
LaAjC. tdJA J ■ LjVl-akj.il j ij l yl (JIa^S Ijlxllj ^ y l a um jll dlLtiu ja 

r jLuJI ls Ac. 4jt_mVl -lajiui 4 jj! j qa Ajjj Ljj. x j 4jjuilla 4ji. jAj jlAao^l OJ^j 

l_A^jSjJj 4 j*_jjiV1 (_jji1 i*jl ^>Ai i a 4 ‘ I 1 1 j m j 4juuiV1 ®aLj_ 3 Jl lillA -4JLJI 

eLamil 4 jl>>ll dll jA-jkj-oll jjb. Sjlj.-vll djl-akjJ dijliu tillAl .(JSI 4j».Luia Jc- 

- 1 j jlr. J « ,* *y 1 L ji 1 u 4jjl j t—LuOkj 4 j . l i -> . 11 ^jiuill 


f . 




*'-®da d j-a-U Jl < » -» jj^U L^aL^alLil Aic p.|j^Jlj (jiajVI (j~v.JLUJ 
o 

J. l ^ nj j \ O (jJa jYl 4jl J-a. -LluijIa ^lijj t^jui i jjuia, * 

* ' * dj-a. L-«> j^j-> aLjL <*Jil c-lj^Jlj jc. 

(_pajVI U-i_uiSj jLg-lil J^-Sj .L^Jjlj^ <-.. l„„ t i tf k t j\ — g_lj !)L}] (jJajV I £o2ij 

^-la-uJ! a jl j-a. <_ a.j.3 £>lijjl L_ UjjU Lax j£& Laa jjSI A j..!*.?.! ! 2 , .^i VI <jA Ajlia 

s jjiS AilL ^jYI JjUI j .*1 j^ilj 

“VI (>x f’j-aJ 4_ k A>Lal#l ^ 4_sUa L_i_ja£j <JV £_i£j $.1 (jli liLliS J 

oL^jLj LaI £-1 j-aYI 4_LjJa 4-*_ijjl jJJ_wajj <S._bJnjVI A».-uiVI 4_u]l£ j Aj_uiaju11I 

p Ljall ljl (jJajVI 

dia^ll ^I^aY! aj-UAi4 4 _luiAju 11I 4jtaSVt (^lajVl ^aIT) <7iYl QjljiH 

Uj O, * 1L I J a-^aijj 'WuSi U (jl) (Jjlllj -^sjla AjtJiVlj AiUa .iiij 

jL^jJI ^jLaul u>^ ^U_JYI ujtjjJI uiJlkjj .^UoiVt 

^ x - ul (jr^ 0 J-^ (jt-S-4 cIh® j j-=*Y d <■ iiil jS j . JjAJI j 


n 




.vli'j Lam jjSI l-uj S j ajjIaaII (jpaliaii uj^hj ■ o **. 

■ V AiJ l_jjJ V l— ll*Jt J la. -mjjl (j-iaj_J-*-!l QS — S t^^ xu U Ojfii ^ - A ’ I J . 1 ‘AsUoll (JA 

2 < ,.,*i< A ' l SjwiVl 4 _ia£ (j-JJ AJjULa ) r j£s-uj tjJJJJ .AilkJI j A t_Uu£S Lm jj£I 

( yju fjAx jLa 2 . i IVu j j-?.j t(_>a j_*JI diL=» jJ lu o Sj_yiLJI j 

ajILJI jjljj (jlc. JiaUj ^ \j .U*Jlj AikUj 

. j-v«l lj (jiajliJl (JjJaLLs q±i AsUall (J£ui 



A^jJ ■ a j Aj-uuSaII AauiVI AaaS ', \ V (Ji-»-u 
^L*-s>laVI d-^^yo 2l\h\\ uJ'jj ^ * d^ o^yj 

. (jillSauVl J jLij-lVIj 

rr 




SSUall ciJiJ 2 : ' t d*" 



£cJa ui jaS-uli iu l i £• LujIVI (j* aA^j l • « (jl 

I^Jljill (JSjuillj ^ jjjj j 

jl uuljVI J ^a.l.rv j 1 V) (jiil . „5.3>..‘)V I (j-ljia (j-C. fr l — wrx . aH (^g-ll Aj_*J «A_3wj Y O * 

.AjJixSi till jUJI J t-juljjoillj <J*Aj ^dil.V~>.jA^ 

jl well (J-Jtli (jia—liOJ l—^ia aA_^j l H 4(tf j_aJl I - g t- iai /U aA_a.j Y Y * 

(JjiAj tlilAat j £j <tLall jUjj ujjj^'j 
^jlajS/l (j-alLoJ j dllsl^j 1 1—g.i-a (juSjuLa (jia jVl (^i cU-^i aAa.j ° Y * 

.aAa*j £ Ti 

al_=ulj l. ,*ag la (J_S £_uuj (j ll^a aJ LaAvlS (jJajVl ^tlxuij (_£jaJl t_i!)L*Jl 

AijjJa p.ljAaJt d 1.7k 1 <*jj1VIj 4jUa ^jkVl 

11 dll A a. j ^ 1 g lit L_!_AAj (_^j_aJI (— j^LiJI j_aj bAju j l l 0 (jiajVi u U * 

• tlllja^j ^ *1 g.ljgJl (jnlojj g.U>i<ll 

4 i | Sjlj^jl (J»i) cjIa^j V j aIaISII SjIjsJI (J*^ i'Xa.j Y £ (jiajVl Aiii * 

tJllDUJI (j ^a-u i J j*g-uu (^lll 

oXij £1 q-a 4_jjSLa ^_A j taAa.j 1 £ *\ i— lASS IS (jia jVl lililjj 

.(_£ j_aJI ^Ia.mxuVI (j-a aA^j l • • Igjll UI A,iiiiia>ull AjuujVI (j* 

(j— a SAslj Y Yj SAslJ 1 *1 « L, IulISI AS ^jj£j (_£jaJI t_j>ljiil (jls U\Ia£ j 
oLdilj aA ^ j I < < l_g La dlAis j t^^jJiajVl £-l*-uiYI (j-a aAa.j ) YY j m-aiull 
f. l ■ ^«al l l_« ^ j * ^ i» (jj_Sj3 .f.l_iAaAll aLallj oAa».j 'l * j (jAajVl 

i**i Ijw A jJSM Aa>s£il AjjLuua j aAaj ) » * 4jjaJlj 4-uAajYlj 4 u« ai »l l 4 j*jjYI 

i i'ilU-11 


rt 



:Temperature S J jaJI 

4— 9 L I 1 I ] ,j*io ^_Aj 4.»,.,1 iV1 4_jaS ^ Ic. ^jmall Sjl^k. .lauau 

aj >xi ,< oj!^_^JIj . 4jjp% mil j o3 jjdL jv>n-%ll (^LuiaJ (Jxajj jjaII ^jS 

^1 .}— L^ic. jjljoj i Thermometer jjjI! 

dil_a. *( t ^) AaI^aII j 4-U)lfrjjfrliij |jk| 1 ^-aa! 4,.ll~i% a 

»» 

Cj\_a.jAll £j-a (jlSLwj ,1'^’iml ^ C. (J^il/il! S.la.j]l 4j_yia]| 

4ja±uull C1 iVjI*a]U A jli l g i ^-lll 4jjioJ! 

rr + ^ xo/^i = u, 
(rr - ,_i) 1 /“ - f 

4 — l£ ^L-oll (jl UaIc. 13! *0 ^i! CL)lak_j.}l! (Jj%j j 

^ lft j ,4-jQJa.a 4_^ji (J^Lau 4_jji« 4_a.^i (J_£ ^jlj (s-IaI! ^ *'7~*‘ 1 

.<il°YAA=lo + YVY“ JjUj o :JHJ| 

lilliSj C^IUJ! flaJl £JLa% <c. jj* SjjuS dlUaa^a ^3 ojl^aJI djlawji J 

:i_jLui=k. ^3 ^jAJluu ^1 (_$_ji_k*al!j SjIjjjJ! djL%jJ (Jjilij 

<jg jjd-all j ij ..ahull bj!^) 2»J! ^ILa.j.} ^ jA\ai = aj!__>aJ! 4_2kj.il Jajui jjaII 

. Y 4,1%. >u/>ll 

S j'_P^ <ij^ = S Jj^' <-£^' 

. f^3 4.1,%,iua1I 

^»LjI JJ—C. ^juuij 4_Lajjd| djUa_ujj!LaJI £-^4%^a = e_jl^)Skll 4j%_j.il (_$J& tall -LkuijlAll 


. j^Jll! 


4_%.jJvl ^^-ui h >u jla JiSlj ^^Jc.1 Q# (jjjill “ Sjl ^P-ll 4_%J.il t ^ J. «a , tl l (_ 5 T-i>ali 

• S j'j^' 


r« 



-Lj-ka. JJJJ S jl jaJi Cjlaj.} (JaLkj AjIaC. Jjg uul j 

O^J -sj j*J' ^jjs ^ AjjULdl cjlkaJI ^JIj ajjLouaII 

La -Ja-^L Loua. jj-^j -kL_>5 ^ILJI ^ o jljaJl £jjjj ^ "l j ^ ° 

: c^i 

l+Lua O-^kjj ( <t-A UJj-*-^ (JJ—*^ l>» <JjLala]| Sjl jaJI Ja jjai. olajl — \ 

. i—iLlaSVl j i alajVL 

P L— uil l (J_*-a3 ^_S <-J_^_ia — (JLa_uj aLajL -LjL-s. J 

.LilLui!) 1 £jjaI ^ jA Li£ LLJIj ^^iaui jll ^lajjxJI 

L-j L-ka V' (_j— « UJ^ilLj A_xai jJ! (JjJaLLaJl 4_A2aii_La]l n j' j] ~Y 

ajlill J X, i i i j JC. J L-jjjIj LiIIa-iLI L£jjaI ^_3 j_A> l—aS ^ Aj-ala j 

■ 4 nL>4*] ) 

jjJ <_A_Ua»]|j ptLiiJI ^ Luaa Sj) J_aJ! JajJaa £_s!ja ( ^-3 iiuoj jji j — 1 
.4 jt» AnLllli V ' ^Ix-olaII AjUuII ^juSxj La-4 c diU-aj •^..A.ll j ^L>1 AaH 

L£-L>oI La£ L_£J 4 — Lij-k a\\ (JpaLi-aJl LqjI^ 4-ilaaJI ^LjU-aII ^ lVi — o 




rv 





rt\ 


rSjljai] 

A_1 a£ ^tJaau ^Ic. >v (jlfLa (jx ajljasJI A_=kjJ) L jJHaj 

!A_l3tli]l 1-lj.ULJ liili J IA-I^oHaa]! A_*_ujVI 


ojl^)-ak S (j-JJj A. >.^i1<>a 11 Aj - uiVl ^ Ic- JJjj (JjA&lIVI — ^ 

s» 

Lajoj tA j» i - u j^U I fl lU ^C . £-ljjjl .}j*J ^A- 4 £T j£il! (jljjj f-^i ^ *■»>" 

.l^jlc. A_kaLJl AjojjVI (__)^a-L4J 1 $jV Ac.^jjiJ *u | pljj^uill jlj^l 


Jj-Sjjj (_yil_Sjul ^_lc. J-jji Aji.umii J| AxJftl £U3jl AjjIJ ~Y 

(_j3lJ 1 ^—uiaJl ^j_/s ^LSI O'* UI J A » -ui>U ^aI) ajmaJlj ■ A x miV 1 

SoLjjj A_jJja*JI A_x__ujVI (_pA-fL*il A ,) m i (_^l_iijV lillij AiiLsJt Ajv*jj!!)U 


jj-lc. l^JV A_ljLaJI A ». i?iV 1 ^.L.^1 A jJ^axJI AjtojaVi _^iS_)Ii3 . L& 

A. k- i m V 1 JjJal AiLaiA ^JaSj AijLsj) AjuiVI \ V (JSjJu^ (Jsl A^Lu^j 

.J&\ £_LuiJ] UJ% fA t>J 




(jjjl — SbuYI — *-4j A j-uixjull l i^yX-iA ilij-j *lj' ^ J ~ 1" 

. i—AJLsYl 3-=>-j abbYb Aua.ji JJS ublil A_a.ji ibijb 

jig-ill l) jJa ^bp jl (jl • jail 0 bLua J jlj-ill J jiaJ jjIjj I (JuiAwJl Cj^-i b 14 — t 
L>~* .J-*^ A_2kjJ L^J Aa u u fl - u il' AjuoiYI A_lft£ (jji A)^j L ii..jtl l ^jj 

£> jhn-uu Sis ^Ic. ejxS AxiAii jaJ! frUuubj . jlgjil A-iS jn-ilj Ijbll plliill 

(jjbl — (j — a Sjl^—a. _>b! SI A — .) jl ^a_i_ualt (^iablalla sajI j--a. 1 1 A_a.jlj U ,,A “'l l 

l—ft-lu tA_i_uill ^bjl ^ j ji.ll j_ft A illij Ajsbua ^i.i'i b>eLaxu jY Aajl jiuiYI 

gja-m (_^l ojl^^-au. A_ik.jJ jbi ^ •A-ljlj‘1 suYl (jbl ibl bftjJ ^jAxJI J J^**' - * 1 

■ Ajsuftuull Ajs-ujY- 1 AuJajsb Sift ^ ic. AftlstJ 
bo ajljaJl A_aujl (^jlc. (jjjjjljJalii Jjjj ^(JjUjbialJl ~0 
*J»J- <J— si (JlfaJI jjsftij <, j^xJ! t$ jluu (jc. ^IbjYb SjljaJI Aua.jl (j^aSblij ~1 

.4jJaiLlftl| J Ajl^,j.ull (jbaliftJI (jft 


(j-ftj A_u u .ft Jb l Ajx-iiYI ^lijjl A-ljl j *bb>l' £ jbull jllabl Aa.j1 JJ JJ “"<—1 

cjt^ f 5 

A_£ua»lj^ll A-jiiaJl jl mil ojlj-aJl -^bj-J AbbaJI ^ jbbt abujl 

(j-ft ejl_j_i. j!i£l AalLobill aj^ll 1 SU-taj A_ujiaJI ^-j bulls . (Jjlal alb ^juftnu" 

. 4jLlLanu.il £- jbuill 

(juajs J A— ^j. lc- (J_ft*jj A_sUall tjbibl ^Lftl (Jjlbc. A JtljaJll (JuuYbuJI l_AJj “1 


.eAjbll £-bjll Q* 3^11*11 

LaoAj <iJaOJ (jbauj {.ball jY aji_^aJl l 5^ £: ' P'bbij (jALjblj Qjjj/ji — *1 

;Ajlbll L-ibbYJ tblij sAx-^jou ^ja-.uuj (jftjbll 

3-bsllj ((^ujbJl (j— ft A — bs^l AxaJsuuill A <lbll ^3 (JiboU Ajliall ^-liixft 1 

^g-lc- jjbjj f.Lbl •AaauY! Aaiii Lftjjj .(JLuiYl cJx-iajjlb cl^bb AjUaJl fj* 


t . 



J-*- (j - 4 _p-Ai! (Jili-uU SjUaJI j>3a» a (jlj La£ i4_ia Sam AJLlL 

.Lp-kuJI a LAI 

cJaiJLj ^.LaJI [j a.x i u i. ' j j ^ AiLU! (J «*» *> pLail A-jAyi a K j I I — t _ 1 

CjLaLmx ^-3 Aj-^._yAl f.!^j_^J| jj) ^-il 4_3 U_£>YIj 4 (Jj.»^ jjJLj L.i'i 1 ^ 1 1 1 

•° y_p-^ (Jp^yM 1$^ j (jY -UsUall Jlfrl (J4 *j <jyiil 

lh 4 u P (jLi l -^--^ <{_^uLil £y* ^aSI pLil] <_jc.^ill sy^vJl — -s. 

£-9 y A^aj^UI AiUail ^A ojl^pJI . ( __}j>i_iLiil fjA j_£| 4iUa Jl l"i-v j pLail 

<— i l , li aa^ ail j jL. iv j]i al _lo ;_g j,..i l -y‘'ij ,aA_i,lj 4 adAi {ja ^1 jL. a^l^i. 

jJ ‘UyAll 4iUaj| ijj! jaJ! LtAli i2ilkJI ^ 5jjU, diLa£ ^Ir. 

4 ^iijLllLj C — U^j^S La ta! bjaaSi g. lx II ^.>-n y 4 1 jj A 4 » m\ I I Uj^ 

yLLlaJI a j! J- 2 JI <-=»■ jA ia jIj-aAI 4_=w J J U.L.j.kl'i (Jmuu diLiiil — V 

•(■ L _>yi yJalLall (^A Lam (J5I CjLuiL aUaiA! 

LJLa-jlil c byii .4_aiyi AiliaJI Jlj JjLuj ^jm ^A J :£LjJI ~ A 
L^jjj <i ^jir - i_j_^ j <yiii (jSi — aYi <y aji_pji cji^jj qa yiii y^yy (jyiuiAi 

•<yl _p-il ‘*p J** (L* "^y (j^jjLtiJlS ajLaJ! C Lyi 
cs-^ >iy Ai_p. <iLLl! Jij JlLu.j Lpa c^J £ 1 ! jLuil 

(_Ulj — mi! ls Ac. ajl jmJ! <_a. j4 (jjjy J .4. jU l . u J l yLLLaJI ayj_=JI 
jlyi ^^>*- 1 ! ^JJ_yJ! 4alLuilll LjjjjI (_yijjj»£ 4ja|j)Jl Aj^pyi dlljLull 
cjljLuli QAk jjuj (_y.!j_mil i _ g Ac- ajl _>-=J! y*4j-i ‘(_yi-ill g.A^.,11 

• i. n ^)A-i3 AjsjAi! ^yLoAuii IjuS ^11 *\ e^jiyi 4 i j- 4 ii i 

yjjia tj-c. 4 jiyi (jlii 4 L_mj ^Aj : Latent Heat AiaLsil Sjl jaJl - ^ « 

ajl^)_aJl 4 — iaS A (J-44JJ ■ jl> . l lj gLailj jLiA! ,^jj p-Lall Lila. J-lJo 

C^JU 4iUail (j4i 4ma£ jAI (j! ika.>L|j .g.LaJ! 4jLa. jx * j AiC- aJ jiLaJ! j 4y.n</l l 
(jj.1-) - V - jl-x j^-il gLail _j! *t J jAj ^u_j ^ ji,A! ^aUaui! Cl) j Aic- ^-v l) ^3 

< ^ 



l A -m i^\^yc.j “t A • 4_JLa.j 

4 _illa J— ' ^ “Lx tA ■ jt=>-J IjL-ii (J_pCu Llk. 4 -IaI£ SjIj^. 

<— ^_a jJ*V jl~Ls (j* J-Lljii (JjlL jtij L$Aj tAg^xuill »Lia]| £y> 
. pl^JI (j ^ - nul oUaJI lillj (jjllaij j i_,ajl!\ill l^i.w \ “i-*. ^ j-v\l 


^Jl pLaJI J lie fa ) aJ jft i a] | j fa^ A u u ltd ! Ai#l£l| S jl jaJl :A tijla. 
lila^j f-Laj jlxj : Cj^iUl Aj^La. 


Abbldl ajLLII 

(Jjault 

3JLJI 

j»l JC. j 1 • * + 

L. 

F 

1 

tr 

r 


f! jfi- 1 j*-“ "t • * “. 

LlLui — jI.Aj 

t- glfill 

fljc- / j*-“ A * ~ 

Ail:v (JjLuj 

ItaJill 

jc. / A * + 

(jjLuj Ajl^k 

jig i^iVl 

j»ljc. / *IA. + 

jlAj ~ iaL. 

^Lii 

f'_A / J*a“ ^ 

.VjL — jL-j 
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:S jl jaJJ yj. jil ufcUiVI 

Jii.joi AJoJa jaall (_g jIhia (jC- ^UjVIj ojl jail AjxjI (j-aSlUj 

Environmental (i fauJI » j' o s ‘3'— £ J^*aj t5 ^_uuj ^fa°“\ . 0 J-^aj 

Adiabatic fa alviH) ^lill a^ji o^Ls Ji^> LI .Lapse Rate 
j^-3 fai/fat " ,° ciLjJl ^ fafa 0 ^ * -M -3 Lapse Rate 

j A. fa=»-jui jV 4_a.jJ (j^Ljjjj .‘LjjJafalj 

.Ajjl^v <L.jJ CLliS (_pajVl faajjj (jc- Ixjjl LalSj (j -l . -v i. ui jli-cixi 

Ljjlill f . 1 j-$JI $jlj-=>. >* » jl “fa jli <^-aL^] 1 (j-aSljjllj 


< Y 











( _ 5 _ic-Vl (j-JI ?■! j-g-ll t-iS j-?" £-3JJJ ^ — «d*i .Aj -laja^iil S-lj^il Sjl_jik-J UJ ^ 

1 «^jo pijLa {jjiixJI j «Ajj!jj». A_a. j J (j£j (3 (j-aj JaJu^iSl (j-aSlUl <x. = w. a . .ll.i^Jj 

.{.\j&}\ -1=U$J 


:Temperature Inversion ^ 


^_a liiiXaoj . j^vall j_5jl_uix t j_c ^-UjjVIj diUwjJi juI jj _jAj 

jj-a A.jj.>la dljcv.j A_aj^L<JI j&jfi Aic. (j-a dlLj j)~Uu ,a 

.|^A l um.) t>a Alila (jj_^3 C^All 



tr 




£cJa_ui ( j_ A o j\ j_jJ) AjIjj S .> y 


t'jjl kj' CiL^iVlj 
a^j j^j) ^u^ivi -i 


: V* ] 013 c^ 1 cjkuj 

*-** ^ ^ ^ t ] ^\ ja >J <^ukii sauwi- 1 

^ ^ V1 ‘£^vu ^ «ui^ ^ ^ 

Hj uj^ ^'jj VJ ( >^' M^iVI Oj-Sjj ^ILJI frljjJI 

^ ^ ^ J; ^\ 0 ^ ^ ^ ^ ^ ^ ^ 

5-L^I ^LoUt ^ j l£^ kjk 4 5 _jj^ 3I SJUI LU % ^r.l. Jj) ^XiiVI 

U-iV o^jVI ^ Sjl^ ^UjJ (jiaLiUl ^ Xjjl ^Uallj 


• pLjaiU ^ V1 ^ ^ 

<i^jj .^UkDI v^liV! Jc. ^jLki! jAj 4jjjV) oMiii -y 

ojjVt >k Ukl <5Ukli ^jj ^ j ,jU1 ^ 1,^ ^ jjj, 


‘15^^ Ja^s (Ja_J 

‘ J jL> j^i 3_kb c L,j Mj a* c-ixuu cj^j v itiiVi -r 

•t/j'j-^JI (j>^ W^> </Ul <dj-*Ji <>, jlsi ^Ii_u,li 

J* Cr * jVI ^t-ku! yjSj LaUc. liUi djA^jj 

k^UJI ^ *ijik djlc-liJjl ^jlc (jj^ :</jU LfJ jsJI ^'W\ (uj 

c^>klt M^-SjVI .^-LkjVL Sjljkl kjj k ju)J^ 3 ^ill *j*J| ^ 

4-lfkll tjk-k j^JI (^jJi duta. kjkl CjLkj jk! ^ kjl^i Cl)) jLuJI t'U,,.< 
5JU ^ Lkl JlkLj .Uj1*j ^-JUI <lk]| ;> J&l kl^il f.1 j^ii ^U.„U 
Srii-wiJ l^j kpkl plj^J! ^ jjSI kjJ ^iijj 5jijU (i)jA 4lk >ijAj 

dllj (_s^ c ‘ (Jk«j ,'LrjjjVI ^>jS^ Ai j - *a- vi djlj jliJI (_^Lk*aial 
^S-k. liLlj (JJla dja^Jj l£ U jjYLi S jl _>=>J) ^jijj C_UuU ^jl]) jku jjijluJI Ajik 

• ‘kk Ai \ CjLijluua 


i i 



(jljjJ L— U-u U lDL* a_jl j_aJI 'LajUj 'LlulajjlSI 4joiV! 4 ja£ ^)jijj 

A^jJj Ajl ua iu I I AjioiVI Jliu (jjj 4iLjlxJ! ^ ^ JfLui (j -UJj . Lbj^ja-o (J_ja. 

(J H < > (JJ-'jjjJ' jL$-ii!j (J- 3 ^! (J_$-la (_ JjLluJJ La-ijc- (JlUjC-Vi <yji Ojl^>aJI 

jLg-dl l— i-i-caliA ^_3 L$JjjU J-j-ojI {.Ia-loIS ^-3 £_3jjjj la.ljj.-gi 4 _uOLji]| AX^LuiII 

A_ujLui]| 4 x-1_jlii 1I IwJj^jJI CLlSj ^ .In. LfrC-lsjjl i*ij ^J ^ Y <C-LuJl) 

La! .(Jj_ijoa1I I wJ -U t a. J^V (JA (JaajuJI L-IJJC-J JjjjjA Cl3 j jaxJJj .lp.LuiA 

jjja jV! ^ In . > .n (j-' L mj (j! A*Jj (jma u JI I Julia ejl^aJI 4ja._jJ> 

u J l v j3lUA U*J Sjlja. 4-a.jU (_s^ c '! (J%tn‘ij .f.1 j$jl L l.LuaJ t^jJI 

* 

(JAA-j Jil l LaujJlj SjljaJl 4a.jJ> gygaaljjj 4 t jjjC.luJjl <C-LuU jt^jil 

2-a. jj Ulc-j 4 jjSI (JjII! gi SjljaJ! (j-aalu Jjl*a .^JLill ^ jJI y 

. (jiLA ul li (J^3 (_g ji-un'l 0j!^)aJI 



Aouj jVI V^' k-foU V* s ^ Ji*2 

(/ jl J-^! ^UaILj (J ji-i-al!j ^-aLui]! o jl jaJI S_a.jJ ^ (j^ii ! j 

:UU I JaIjaSI LAuia _>=>.V qISa (JA U-kllaj 



^ JaLLjl ^ >a JJ! JUJI ^_a ^AaII r^jl^l - ) 

6-°- L (^jJi j! j^Jl (jXall aIajj : ^aoll jc jjull — y 

.(JiulJI £A AlJLh C-Luj J JJJJ pjsjj i yLja U f.UII jV 

j-^a tc_jl_kaVI j-sJ {.LaJVU ^jljaJI ^aJI aIaJj : q ^ jx 1 ) <a.jj ~f 

• lokllj (^jjxll jA Jjl 4 jjIAa]I ^3 

1-jLuJaJlj jLiwVlj ^jjilLi jl J-JI ^A-aI! (j-b jl ijj 4JUJI -£ 

cs-ull jA Jlij j cjli; _^LJI j 

<-5> A °-jl— < - J l— ! (j- 4 eOlx. a jl ^)-=J! 4_^.jAl ^ — ajJI -LmijUall Lina, i j 

‘-P^l 6° aUIjVIj t—jLLaSV 1 jaJ sUjVIj 6 j! j^JI JLuijIa ^^aSliLj .(j jj . --' tj 

•J 3 ^' c^jl^a jC. £-lij jVIj 


JP*-J L*JJ ^>=J ^gJI (Ji^aS j^A a jl^pJI Allla. jA C.. a\TlA . 'i :S jl jaJ] Aj^iuJI S jjAll 
1 II— iwaJI jJj_ia3 ^3 ajl^yaJI <— jLa. jA gSjjjj .^Lj_lJI (JjJaj 4 ..Uua ni.il A n ,t‘i')V I j^Lta 

'V^ t^-a I — Pjj-a jV-' <^1 4^14^1 «ua;VI ^liijl jj jl^-ili J jL aLa jV 
■ c_jU 3 -) —u JI _j1a— 4 ^ Jr . 4 _jA_^ac. ^ m V I jj-£j I 4 .~iic- ^J L a . > Ti„l l S^jjSJI l j 

CjJLjvjj .i_ii Jajaij jjAj Jiuij jA bAaII ajI^aJI CjLa.jA ^jJc.1 (Ja_uuj 

(_S-JI (J - >.aa _J ^)L^_J! (Jj — L (JiLlj ^Ajjj’Vt j^LlA AlAjj Cjja. p-lluJI (Jj-aS ^3 jX» " 

4_jAj^aC. j^uA-aill j_y-£j l . .a Ale. ^JIa-A J I a^-£j| ( Luai ^3 \ Y^Y y ^3 *Lajj3 ^AaI 

.JalaJi jl ^Jlall U_^l^ a jl jaJI CjU. jA ^Al JaaAi lallc-j .^AaJI jIa» j^lc. 

' a ~'~M J f- 1 " 1 ‘■“ " j *■■■ ' Qll ^LJlilj! Lc$ 3 (Jtjjjll ^K^aS La) 

.Sjl^pJ) ullLa. jA ^3 JIajC-VIj 

if J4-^> Ja-uijla U-H (jjj-al! J-A (_^jluJI ^jljaJl ^Aall j 

aIAj-J i *’i.ia ( _ya jjJ! 4_a. jA L,.Lj,u 3> J-^V jl— SLa jA t-illauj .ajIjaJi d»l=>.jA) 



l^r - 3 (J- ^J *» ** jLajJI (j-c- ^-*jJI L_l_ma.J iL-l l_k$ VI j-. ’| aU^VU 

•^O^J ia-ui_jS 4_ijUll (^ialLaJI 


:Atmospheric Pressure jaLudl 

ij-A ^jL: j_*j iX^L^ ix^j (jJc. Jj-ac. ^jjj ja 

JoLjJI (jiilij •— i^Ui] 4 Jj1aJI Cjl jUJI Li , •-. 

j> u, v^ ijj \ — ^ j — a-Jl tj;jLuui ls Ac. ^_^Jl JaAjjoJli .a_i!ilaJ 1 parometer 
LuJlc. ^^Luudi ^ j millibar jLuiu ^ *\ r,Yo J^Ujj 

liLlij (Y • (J£_^) jaall cjjluui jjc. ^l&jVL i^jcJI JaiuJaJl 

(J*^J Lw IsUu-kubU Cjl jUJI AjLISj AuJbjVI 4 ii.\k II , 

lk^ ‘-^j .(>>jVl ^Jauu, (> «_,| jiaVL jaSI 

lAJiSj >aJl c$jl-ui* (j-C. J-lsJjVL 'U-aSljj J^uo JjUa tl j^JI ^UjjV) 

^ Lm _>j£! JjUl f I j^JI <_£ jaJl JaioiJl (j^aSlly 

jl tjdiuijjjjlll ^ (.^r Jjl) ^jiLJ aLUI jllal Sj^lc. JSJ jluka A^lj 

/I * J ifSI Jjl ^ £* tjj^Si lai^J Ul^uS 1 J£ AlxuS ^ ./) J ^ >, 

•cS_K^I i— i!>UJl (j-« ^£i “l Jjl ^JL 
Ct -^ a C ^ ’"' ,?l CS~ ^ U^-^ 11 (1 m 1 ■!-> » £— jJjj t-jJivJj 

lUI^JIj .L-jJI a^JI aJUIj c L !j 1| ^ |j* 

"'if* £JjjJ (^ic. j$Jj ^al) 




(Eagleman, 1985 &• ) o® 5133 : r * ^ 


j ia ^,1 j^ji sjjrv j j^' C5^- y‘y '“Jy^ ^ 

.jjJ^kil JaijJall ^ja 

(j^aUS t_u .... g? _ hJI -LJuJiil Q^xim] jaJI ije. ^lijjVI-V 

till jUJI -<*JjSj SjIjS 

S V,< ^ jll L&I ‘*'j^' ^ ^ ^ “ r 

,t_ilaJI $.!_J4-S! (Jil f-Lull 

^^ji ivj.^1 o^u^i j MW _£ 

.JLalSS j&'tfl *1 j*ll jji (JSVI c-^' 


t A 





(jxlai) I 

JaiLaJI £jjjj : Y ^ Jiui 

(j5L-uj (3^yj .3^ -» i>iJ1 £J_jjJ ^^ic- jjjj (_£^=>JI e_i3)liAl «LaLxJI SjjjJI ~~° 

_jaull ^yloj L < i «„:>. (_g j^ll JajuJa]! £jjjJ Y ^ 

. Ia^, ■‘txLjJI j AjsIaJI a_u) jluiVI (jjji Jj^uu ^jIjILuV! (_>^>1-v U>11 ~ i 

.(°r * — Y 4 jjI.1a 3I ( _paj^»J! (jji LfjlXnJ! A±u> ^jjaSI “U 

• 0, Y * ~ Y » AJAaxaI! ^ jLll l A_ui (j^aiA-LaJI — _3w 

.1.1a. AilaJI j oAjtlSI <LuJalII (JjJatLajl ^ jjbisj l ^jj^oJl — J 
(Jj^_jaillj . ^Jl_*J) ^-3 4_& JJA CjL]t\ a ^_3 j_=JI Jajuulall (_>ulL 

■3a .j ijnll -L j -3q~k. ^k_!i ^ 'v.lll y\u iA ^Jl (Ja*j 3->» j. ^t'l CjLjLu (JaLaj 

.(Y Y (J*Lj^ j U «UI Ja_*jJaJ! dilj Cjl — 3-i~k a ! 1 (jjj (Jjt^aJ jLuiinlI 

IjJlj Lo Aj-laj liiij 


M 





.j* cjpi - MV* u-)U>.(r > 


^ t uulSl I dUl l ip) AjjtutUl! Jai^iall : X X ui 

o * 





1 _y * Ja-ijJall j-£lj-a ^_5 ^L) t-jj-a. £ — ubjjj 4 ^jjaJI £_ijjj — ■ ^ 

•High Pressure £& jA\ -La^I j£l j* ^ (H) _, Low Pressure 

Ja-ioJaJI j-au £— jjjAll ,l a _ . i.i.. < a, l l ^JalLa qa liljaJij ^illj £"L}_jII tLau) 4 _a^*^a — Y 
l_l — uia. 4 — Jjkjllj SjjjiJl ii ~l - ja . (j -- 4 £-L_jj]I (j^Lj-ouk <Ajx-a j c (j^aJjLLoJI 

. Ia j-Xjucx* 


JJ J t/ 1 ' Sh'j^ ! djlfl.LTv 11 £j| ja j 4_ul j$J! (Jiijl j^l aoa -YiP-a-l — T 

• 4_La jdl 4jj2b.ll 4-lUaJI 

Lj l L^>T i :CycIoiieS CiLiaiilaJI 

O ^i-a-l aJI j £ JA jaJ oUjVtj iaidal! ^J3 (J^a5ljj ~ ) 

|*-JA5b {j --4 (J f-» <•*> ‘u i ' l jjSjA J-^-j ^1—ljJI 4 -b"n L 8 *! j-v. 1 jjil ^ia^j A a U ’ a — Y 


.djULdVI 


• S-lC-L-a 4 jj|jA dlljLu .3js >. j ~Y 

jlkcVlj (»J 4 iK LjJI Cjl jALkll (_JS ta~i — £ 

, — l ' — frla. ' 4 4 — (jj—£j ^ k ...mjll jijjj — *JI j^-3 4_jjaJI — O 

i4_ul j^JI 

‘-(jk u : Anticyclones e^uij 

•tjjaJI ^sjj&II j£ja y^ jiL>jVIj L» k>iil ^jS ajI jj — ^ 

• djlAlajVI ^IjjII £jjjj 4 jLkl<a jfl 4 j-ljjll jJLlaia (_JSLiuu — Y 

. jrvJI < J » ■■' » 4_kjlA 4 _ij| j£> ^'j Lu aaJLxLo ~ m Y 

£_ 4 jja 1 Ij ik i a l l ^jjj 4_jjiaJ| j 4 _JjLvu 1 I ^L-J jll 4 il ja* Y Y ( JS '< (jjjj 
^ — S 4 _LjIa dll jLu LgijLaj (_£j_aJI fj A, 1 , Iki a ' l ^A S-iC-Luall dll jLulla j -^'1 
( ^kjjll «L-^jVI 4 _lu SL .a jiijVI ^i a-m jj-ic- 

(jJaji-uall j jjil! jj-4J 'dLolSia ojjJ (JSoij 4^^v3 .LA»JI jrv.ll (dlixk 

.gjj^l! 




1 JJ J .<c. oUuVIj O^J i^J^i-4 S-'jA 

.(Y £ <J£i5) CjUjib Li»jl Ific. _>J*JJ lg-1* '-r 1 ^ gr^' 



abxil : Y £ Jiul 


3Y 



(°^ A * ) «LajjjaJI j jjJill 0^ S- 1 ^ (°^ *) £-ljj]li 

cs~l' '—‘J-*^ O-A S- 1 -^ (°* V 4_ujjt]l j-Lij]! J (JLa_ui]| l_j ij— la. II <j*4 t . igl 

A^j-jui i—ii-ajJj .LjjiaJI JLtiiil i^a l. - i$ j ^°V"\ Aoll ajuII) jjuJI 

(jl ( tl-ia . o-liic. i O j| £ij ® jl ^cX-uij ^-£k\ * (J-!L« c (2)-^ ^L_j^]l 

jj Jlaja^S j l g- aJ £-l_!jII <C.J-xu (julijj -5x.Lu j ^ \ ,AoY eJljuJI 

4£-jjui J^gic. l$j| jj 4 5-C.^ui (Jjb ^jlll (jia-Liill 
XiC- j t (jJ-i i 'l ull JaJtjJoJi jai in* >.^>11 (j^JaLLa qa l_j£j 

lAolloll (J-isl_y*il 

JaJujJI jji j Jma ^aj Pressure Gradient ^jaJt jl^aJl s jS - ) 

xuj _j_a,Y Cj_Sj (j_< jl-AaJl (. ..flt'.i-w jj (_>iaia~iA]!j ^ili^all 


L_u 


1 —1 g ,l till j*v} stajl (_jic- -ini i-lall _jl.lajS oji jJjjj . ^aILjiaJI daijJa]l ^)iAj 

■i a - a jJai l Ja j 4_*Jals (_£_j_aJ! jSijA ^gJI ^Si^a L} “* 

(J-Zajj .JaJuJaJl jlXajl .iLpjlj ^-Lsji! 4 jC.j_ui <L)jl^j ^jLuiIaII 

■ lr» ajJal l iajJai. (-Jjlslij ^clii Ajjlia (J!)la Jaijja]l oj3 ^ lc- 1 i ja'lll 

(JiS-ui) (j laa ll l 1 fr j Jaju (jjt JajiaaJI Clujlil Lai£ o±lu jljjUs l 'Ll jLuilLajl 

.(YY 


<Jj_iSj (, ! ‘i laJ ^-LjjIIj Ja , iu . <a il ;j_u Sj&laJl Ballot ClljiLj (jjjlj! i— k-^gaij 

^gJl (_ pai .- aX a. l l JaijJaJl (jU ^JLauill 6_)iil I L_aj ^4 6 la.IiV 

.L^lixaJ ^gil ( ^ij Ja1 I i >»\l j liljLuU 

o ‘- c ' ^ Coriolis o*— — *il 4 - } .. m .i 4 _JjjjSL!I Sj-ill ~Y 

J-a_i L^-Atajl 4_S^a_L*ll ^>1. u i a Vl L_U uiJj . Ife jjaj 

S^j_£JI 1. a ><->! ^_3 jLuull ^gJLaoill 1 ^3 (jl-4111 

(Jj—a. <C.Luill (_1 jlc. jljjJ (Jti S iC- #Lajlj JjAJ J L^JLuajj #l_aj| (_ 5 ~lc. 

I— i— ^ — S (_^j_aJI ^JjjaII Jj_a Ax-laJI L_ljJc. oLajljj ^j^ail ( jJa-.iaJU]l 


Of 



J •(^° J^“) <• tuni iilli (JjiSc-j t(_p>j!)U ^Luatll 

(jl j 1 _a£i U— jl—LSVl _p*i aLauYlj 4_u! jluiVI S Jjloll ^ glc. 

(j_c. ^>-1 _jjJ 1 cJl a_J o j-sll jiitj cIh 5 djjj <c-j-u> J)l_p jl 


.l^A,LiJj| 

^-1 — ■‘G JU1 - L (jlc. aj-ulj XaSxJj £"L)j] 1 <Lc.^ui Jiij ii3lSoa».VI — V 
AC-J-jui Jll.3^-Jj . (_^uA_JI l3J-^ ^j-A A-uLall dll aJ'i -m aII (_3_^-S 

dll. AjJa (^3 J/tgJ e^lc-j t ill! ST l> V ' (JjLjaj c_ i,uu,i jojuill ^jC- 

• 1 >ll 1 J±h (_jC IaA*-a 1 LllaJI 



JaLuail J£ J^a> sIajI : ^ ° J ^ 

( M A o t e ^1 ^yiuaJ ^ ^ . ax U l Ij 



uA ail Sjil ^ q ° 4 

Vj i jL^aC-Vl j-Sj^ 5-jj5bl! ^bjll js&ij -jSj^' 

. A^ttjJUxaAll t5^ c " 

^Ijjll £)>») 

:(\1 JS^S) £l jil *£*5 ^ j (SajLJI) ^uIaJI ^UjJI (i 


_^Jl ^Jaill iaA^/iJl 



(Trewartha, 1968) ^ t 


0 a 



J jjjl.3 aII 4j_gjj jj-lal. La t.-l...gj *l_ijLaJiil ^-LjjJl 

4_u jla. j j^ILa, .i a II S_)_£J1 l, A a - a j j^_3 4_i3_j_uj <JLa_uj j ^ ....$ 3 t j^-il j jLjl i i VI (jja ia. 
£'l—|_j j^_Aj .4_ij1 j~L . ui V 1 4jj£ jil 4..iia La ^ — 3 j^IaIa j Cj^jjiaJl i~Lt.aa.iII ^3 4_)3_^jLi 
liLlii 4_jjIa11 CLil 'viam . a il (_ 3 _yS CjjA Iji 4 jJL> j ^.uaij l jAiaO-ail 4_jjls l^iV 4iLa. 

4 3j3-> £-1 JJ ^ — Aj . dllj! — ill 4-}3j iaLSI (Ja-I jjuJl ( _ s -lc- jl— I xaYI Jaji-ui i jj ...i*i 

, 4-aILua j 

j aJ *11 4j — £ Sj__)a]I jjjlal La ^A <-,-1. ^4_u_jxil^ 4.J ..nifcajl £-Lj^)1I — Y 

4-i31.A _ i.Vij ^-ILa-i l lll aj_SLll i_ -ft-aaaj ^_3 4_u^jC. <L_Ujia. ^^3 l^jJaill 4_uV ^^-aiaJLail 
(jjSlj 4_jjLaail U-« LjI jilaal ji£l tj? _A j -g^jLjl l luajJ I ^ 4ajjC- 

. 4j j^ki! dlUjai^-Lollj 4-j j-k lalA 
^_Aj ■ ^ .iialll 4j_uj jj>» jjy ia. 11 j_. a., i ^jJaill ^Sj^aJI ( ja l. Igl 4_uiai]S ^Li_)ll ~Y 

.1.1a. 4ila.j £ljlj £-Ijj 

L_ij_la. ^_a ,3n il'il j . (Y V 4-i j i . g ull j 4..jiu<-iil L^l« 4 ja— wjaJI 

{j-a 4jtui)j 4-kl.t,aA £-a 4Agjjl j]l AgjLall CLil-k i-imal! j^iuJj C'n-x Lxul j jl u L-ljl-y j 

^ jj_LuVt (j_A 4 _jLJ! j SjjLill 4 -i3 1 a-uJI £-bj]| l_i$j elluiil ^is .^juiLJ! 

(j- ja. iA-L a jjaijLiII I jUAill (Jaaai ^3 Lai .4_ul jluiV! lllLIaj-k a'I ja.’l 

4_i3lj 4—Ujia. ^-l_J j *L-fl_ja. 1 \\ ma ll.J L_!jia. (jjji ^^.aui jAll (jlaia. Lall^ 

jl — laA*yl Jbi — uUj . Ll_uj| S jU (J_a.l^ j_jJ 1 j (_g .. T) 1^1 1 Ja.-i.'v.All 

, 1 -i ^ Jl L-XX-ulI j tpLc. J-S. ^_3 oj-jjAll 4_iA_iiijAll 

■ o j jl a.a 11 jjJaLLallj (jjU-oilj 
4-lA_i-ujA]l ^-Lj^ll (4 a11a — uall ISj^l SJuS (JSL 4 _iajlu_ja11 J 

^_3j te ^ . - k ’i A. l l CjI-jV jll j_j.il ^jJiiil jaII jjA 4-ilLa.ulSl 4jjjgiil 
. o. ’l . a . A All CjLlVjil a! 1 jl-v (jA 4iia_jJl 4-U ji.a 11 ^Ij^jil 





/j i \ ^ g j -«v I I 1^4 i cJi^llL^l * . ^ U L J ( — • Ax4^il| £b^]| — ^ 

: W ls J jW^'j cJ^' 

i'i UL ... J l j (jiiA-dl <j_u -kJc-L^al' i_iXla.l < — U— u iJ (jjSuJ l j^-JI j jjil ^Luj - 1 

^..il <\\ (jj_i (jia-ikla (jj <LjjjA *.La1I q-a jl£l O ^- Ji {^ .AjjIaII 

j -vj l ^ ^-Lijll UJfrJ l— U3k jr^Jl CjAaJj t<Lubi]l CjUJojjiJI ^jj j*j 

4-C- j iut JSjju (jujLJI (J$ JaJuJall ^ t _>A*il J-Jll ^ij • (_j-^LJ^ jsxj 

*Lj!il ^-LjjII Sjj4 l£-^ cj-^JJ •■ S -rF^ Cj UJa-^ l JJ-ll fU-^l 4A_^ 

(j_ij ojIjiJI diLa-jJ ^ (jjill 4^=* Ug’i . lui i, iluk lij . jJI ^Auu <— )jA=>. 

/j l *\ . ., J -. tuj j . oJu l mi l ^Ljll aLul J 4 jl~>.Lkall jljLl^lj C-Ulij l^ojLaI! 

t ^_a »jlj ail CjLakjJ <■ a jJ-il'j i _£-^ (J_A*J AjV j^s-lll ; ->J ml.) 4-lla.l i.JI JpaLLill 



("At iQiALi t^ic.) jaJI ^uju : X A JSuS 


i^jL-*4U^a 1I (3-^J fl^l^)-2kii ^_/>_jjll L-i^ “'A. VI ^_C- ^ *~' >j (Jj.rk.li >>j > n . ) “ V 

^)j£l Ajlia> 11 _jiuill (Jjill .^Y H (J£uj^ 4_kJaiiJLAll (JjJali*llj 4 jlj-%1 1 





CIiAjvjj jJ! £-15 SJjLlH -Wfrj C^j OjQp (_5-^_^' 

(_5jt^)-^ I_l>lijl Cjjla. (JiaJI < . 'J ' mj J O^-yj 

f.l_^_$Jl Sjlj-a. ‘da.jJ (j J-£i LaJliC- f-lj-uJl ( J-*-aa ^-S g - j L- i a ll CjjJla. (_£j>jj 

. Aa^vjJI 'd*. (j " 



( ' 'V a t c^kLi^Jft) f^uuj j^uii : Y <\ Jlui.' 


y -'J A “ J tA ll"i% < 4_ii^_4 djlxaj.iu IgJ j ajAiS £-ljj| J — J 

• (Y * cJ5Ll!^ L$-L«j (jjiJjL-jalll j Jaidall 1 o^l'1-O 

yyj-y' - uj_)-^ cS-^j * ■" jV> " qa 4 - >^j : (JI^LuiaII — ^ 

.•4j_jaJI i — iL.. ^ mi l ^.IjjLjiJl (Jj-clS j^S t-..ifrj ad-luj A_JLoju 1 £-lj^) ^A_j 

^.l. i ,. l fcu. l i (J yj i} \ & ■■• -i ^ .Ji c » c.,, 1 g . i b^j^V-i ^alLa-uj ■ \ j y — Y 

.LaXoic-jj ^jic. jjjjj t a_j^=»J\ dil i all a 


M 




Ja-wj 0-4 4-®W-J “J- 3 - j-Ljj :lil tuLu -r 

(J^SLk o>a ^jlg-ll -laas-all JjxLlu ^1 Jj-cajj A_lL*.Lu 1I (JliaJI J+C. Ijjj jj .!< ‘ 

.lIiLjUJI (JjI o^ i x uVu ^ .».1 LI J jbillj Ail < u >-4 OJ^J t AJUOa Ajl;- J ,1 M 

o—a t jliiJIj AjjjVIj A_Lva-4j AjL*. Aajjii. £-ljj ; (jA^lxjJI — £ 

j»l — ill xX-i t<? -j ^j>4 — uJlj LuJ cJ-i* <j jJj cL\a iuj L^J j Qj, <11 

.LuLjjoiI ^3 o^Vj-uJIj ujo^II JL<oij jSjjjjjJIj 



■kwjUl jaJl o^ 5 ^ cj* £bjil : T * j!Lii 

‘- . -■ '- ■ 1 ^1 (Jl A j' l a il l M i l l ^ .., 1 c. J-» jgj 4_iLi.j ojL^v ^-Ijj - Qfl ill ~o 

> 

Jl— f?" £J-U' (jl-J_ji (j— a ^ o-^J lP-uij L^Ja_^A L-iiuUj , Io-uujjji o^Pj 

dlLjjVI t ^-3 ^-£jO JL u>l Aj 3 j_i]l £■ jLiiill ^j-lc. til_yiill ^L >0 q ■“ 1 "’* J . <—_li V ^\ 

.4_uoi?-l! tfLjo-al j-piVI JW (^3 lAj j j ^-Lijj tSA^Loll 

o-c- SjLlc. ja j Jet Stream ejliill jUUIj U Uj^lj :Ljkll ^bjll 

^-LiSjl C5 _ic. oo-Sjj t_* tJlc.j LiaJ! o^JI CjlLJa Ajuj^iJ! ^bjll (>» LSJ=^* 




5JUJI jaitillj AiUail Jij a j-u£ 4 -Lca! tgjj .^£1 Y 

(jJa jVi ^eJojlu ^^lc 4 _lojjJI 
l^LI— ^ 2_Jj£1a1I a_uj*J! ^t-jjl! O- 4 jA j :^jJaa]l ciilijJS jlu]| - \ 

.aJjl — ill 4 — jikiil l j A_laljJI A—jjl-Lall ^•Lj^II (j-;U ajj-iSJI 4 ijl j-v 11 3j j dlj 

p 

VU-^5 tCuliijjc. jAj ,ax.Iuj , . ^Ija. ^Jl ^-LjjII 4c^ j 

•f oo — r » (jjU c- lH-iill liji^j l. ajwo.il 
‘Luii (jpaLLdl <^_a A-ujill ^-LijU tjj— >~« j-Aj :(j;jIaxJI 4jui 5 tdliill jLuJI — Y 
^•JljH* A_ 1 AC. ^)_ ui ^jj^ail (Jfa gt jj (jjjl.lall Ada ^ij^all lla.U^i.x> iAjjIAaII 

.Ac-Lui/^Sf * • 

Jjj- 3 * -^^1 1 (J^ 2 ^ •<-£ jl-^1 tilUjll jLuJI ~ V 

A — ! Ac. J — u: ^ — uail (J — UOJJ . j^JLo — mil £j_! SJ! L_i l - ad ^_S A_jjI^a]| 

.Aoxuj_ja 1I ^Ljll ( _ ? i& j-u£ jjj(j aJj .acLlu/^ 1 A < 
jj-Sjj ^_j]l S-iijjlAUjaaJI ^Ljjll L$ia 4_J_ykJI ^-LljJI (3>J £-1 _pl dajjj 

A-aa^^ - c^ - I 3 * * a 3 " j' 1 ’'"* 1 6^3 £a Alljj_y£ll a_jil! (_jjl_jj l — JJ juU 

£-* _)— Cfi" 6-3 J^-^l *j2l ^AC (JJ&U ^lll Ajjjl^ll Li^ll j A da'i ■ m a 

ajl£j i i m*ij ^Dl (ji -i - jA'u ll j _£ ja Jj-i. ^t-Jjil jjdjj ciaidxll jldJl o ji 

.Aijik Alii^aJI jLuull )-» j UA. 

i H umidity 4jjaJl AjjLjII 

J^lill AoLaC tjc. ^ulill j {Jjfli «.Uli jldj L)C- AJVJ A_j_yljj]| 

^jill j_a *l_JI jl—iJ .Evapotranspiration 

^ ^1/ J A , 1 i ll (_^ic a _> ajS (_1aIj>c .diliillj AxiUll dll Jj.tux'll j 

4jljxJI ^-^LaVlj ixidallj Aj_^=J| AjjJajjlj ^-Li^llj sjl^iJI L^-*aI 



a — oa^aJl t>L± A\ £r'j-*V!j L ^ . L c . j 2^US\ CiUJa-uL^l) ^-Luulj f .\ A\j 

• l—lliii] 1 ,-uS.^aJIj 

J-A jjwull L-al £-1111 J j~^p\\ JjiL jA mU j 

.(^jI- 0 J>x=kC. j^jUj Yj aj- U-tafl l—iLulC-Lj ^^ixxA ^ja jlYLs 

JL o^SIUjj cAaLj SjjaII UJ^ t>^l' J >iUI i_g jLuujj 

• j=hu 11 (jc. jijjll 

\a_=>. A — Lla ‘ J-=V Y diJj (j_4j j-iY cjI-Sa cj-A A-jjJajll A_aa S (...a. HaJl j 

Aajl jl_uiYl ^_S X 1 Jl Ja-ojj a Ja=Ua 11 <Uijakll (Jaliall J AajJaajI 

(.a jl jaJl AjxjJ 1 -r J .>,i C> . <iIa11 jLxa] plj^Jl k-llxAlx.il j1.Ua L-illkjj .ejUJl 

A_=w_jj dila Ia 1£ tljgil kjLxjlxul (Jajj ‘s-1-^1 jl=x j (jA ji£l AaaS i-jc-jjau j' - \\ 
l^jUulu,! «.lj$Jl ^Jaluo jll C-Lall jLkj AaaS ^ f.lj^il £-\Jl .AajIj^ 

^WuY A_a jlAil ^IaII jLkj Ajla£ ^ (JjAa. (JAJJJ ojljAx A^xjJ Jc- 

llgAA AjjJl Ajjlajil jauIIa aJiC. Jewjj j . AjILLa ajlja. ^Jc 

cl y-A clhS*- 4 J a.ija.jAll (^c.) «-IaJ 1 jlau Aaa£ ^ 4 ftlE-utl 4jj]ajil — 1 

^-Ia-luY A — a jl)Ul $.1 _a 31 jl— i-J aJjS ^A Aac.UjiYl AjIIxaII AjJjjIIj e-lj$il 

•0 Jj-^) s j'_P> c^- c> 

C -l -l a jll f.ljJ! A^JjS Jl (^C-) «.Ia]1 jLxJ aJjS <±uii 4jC-JI\ 4«ijlaJl ~ t 

£"Ia — u>Y A—ajYUI f.1 — all jl — =kJ A ll^ AjC.Ia_u 1Y1 A^AC^ill A_jjJa^)llj 

.A ux a ajl_yx Aa,j^ '■jlajil clV 1 ^I^C-jIaS. 

k — i\_=«-i\ C-1_J^J1 aJjS (^1 (jxC-^ ^.IaII aJaS AauiI jAj JalaJl JaIxa —T 

A ^1^X-_j1aS ^\j-»lY A_ajYU 1 fL»«il A_1 aS ^_A — uiYf JaLiJl (JaIjiaj 

• Ajaxa ojl^yx. AjxjJi c-i_^JI 



jU-u f lj$Ji AajJ ooj AjfeUll (^) JjAx 


Ajiiljuall Aj_jJa^)l! 

r^lft 

AjC-^jJI Ajjia^l! 

r* 1^ 

jLkj j-iir 
( jl nlaj pLall 

(X) SjljaJI 

£, Ao 

r,A 

1 


i,n 

v,nv 

^ X 

> . 

w,n 

H,Y 

xr 

X . 

r* ,£ 

n,^ 

£ X 

r* 

°4x 

iv,r 

V £ 

£ * 


. ^ ^AV ‘ 6^ -w >*i ^jLwu I 


^ C5^ 44^ ^ Sj!^=iJl AjvjJs t^Aj cS“^ 4a»j.} — £ 


. JjjiSlI l-IlulJ ^U^VI 
SJjJkjAll <iLa]| (iLij A_oaS “U-uu (^-*j AjiuuJ) Aj^Ia ^1| ~o 
-ia-*J-ia) frlj-^JI ^Lj_ulV 4_*«j>U1 f.Lall jljtJ «Lla£ ^^-U.tll ^Lall jlia-j JLxit-iJa^ 


lc.jj_uj jjjjjLLiSi jLSI .A—Ux^a ojij_=>. A_: i.jJ 1c. (^C-lxiiVl eLoil jUu 

A_aLlal '(j-i^J-^ A n nul l ajbj *X^ * * J J ° j. ( jdJ 

dlj^JI Sjl J-^ U - * 3 ^ ~"- J *^J— ‘ ji-ull ^jia U ^ J^-i 


0-* ^-iji ^4-^' Ja-5uJa _$! «.l j^JI £-lj_J;l <JSj 

jW -1 ^ t t £-A J- 1 -^ g'l. t mi l j ^_S Ajiuiill Aj a . A_iXuu]l AjjjJa^i 

•a 4-a- i-jtillkl L..tujnj l aj.^.Uj 






:Air Masses js&il 

^jni l ~V~~|U \ i a L dnj> 4_a.ku J a kj.l (_£A]I ^j^a do 

(JjSJI (j _C l_A j^-aJ (j-a J^-J 4-Jjkjitj » 4ji.jA t ^ = >- L>* 

. j .1 a^i^ U 4 <jk''.a (j^a 4_ul_^Jl 4 .tifLM I ^ . Umu SL j ^-±11 (j-ajL-iviJl j^Aj 

4 jjLaII t-*") '*vk tu^ .HS k mi l <L-mjL'^‘*i.<a J 4.x.., ml j (j}kl_La 4__ulj^Jl (Jj^ll jAk-cxnj 

jjj_3 ;•■ ' j ^ " ^aiuUj • 4 i < kai l jJjkLLailj lAiSi .kuijj; Lj^jjjxujj p.l^)o_wall j 

4_jjjk^lljj -v U 4 n i‘‘ ’. i ^ y 4 i^xljuall *,. «n i l lsit l. C-AaaijSjj ^jjklxall 

£t_k__ui ^ Ac. 4_ulj$]l JjSJI JJJ>a p.liiil J j x ill (j^aj L^aaJ i liiL (j-ij Jxklj . k» dl l j 

A „, (jj-i dj_a 1^1 4 jk j ^ r . i m-iJ 4iUJS 4_uS_^Jl 4iii]li t4^1iijs (J .-ilk^d jA 
.^a! ^r-km (jit Cl)j>s !a! aAjkll 4ll^]l a jl _p>. 4=* jA jjijjj 


: if*J 4=«-jJ k- Lul = k ' £.'>*' * cs^ J^' f-^ 

kj-x ^ 11 < X-viiJjJI 4 <^Ia (jkl — Loll l_AjJU^a (A) Si^aaaII 4=ukl2i jj£ll (l 

. A, A} Jp-N. j l A lllnjll l 

1S> k ujjj Ljj-m-ui (Jka SjALill (J-Ajj-*-^ kfc jAj-a-a (P) 4 ..U . kft.l l JjSli (^ 

ml-k V I ,kj,:vkil 4_ilLajai51 (jkLloilj 
^ JA. <1 1 J -. .-^1 1 JJla k_JjlAkl (j^kLikl l-A J-li-o-a (I) <L}jiX«ll Jklil (T* 

4 ‘i°il U1 4 jj1Aa 11 dll k-iraki' j 

• ojkJI 4_uljlmYl dUaxxki Ia jAi-o-aj (K) 4^)j(ILulVl (^ 

‘.LaA (jjC. jj j^gJI 4jjkjll i_ut3. 4_ulj^Jl jiukjj 

,4juLa3) dlkki-LjA-aJ! Ia^jAu^xaj ^111^ 4 xk J ^ 


^t 



.ClljUl! LAjAj-^aj (c) 4jL (JlS ~~Y 
:<JU1I c£+i (jjUjjI ls^-j 

4_a.jJ (J uru tl-i-a. 4 _sL.j LjL JJlS (cA) » -*■■<■ > ~i <a " ^Lilj^J! (JLLII ( ^ 

4. nLill (jpaLLtll Ia . jii£ ^ 4j^Ja^]!j j»^£ ^11 IjJ jl 

.SAaLiaII 

Sl_^aJI 4-a.jJ (Jj-oj 5iL.j oAjL (JjS ^Aj (cP) 4iLJI ^AiixsJI (JjSJI (Y 

(j_j» SAjLII (jiaLi*!! La jJu-aAj j»°^ — (j-ll L^-ia 

.cjijUJI 

( J_uoj t<LjJajj SAjL (JjS ^Aj (niP) 4_nlail! ( V* 

4_uL]i CjlaJa uiaJI l— A j 'U^ia.^JiS /^Ij-C. £ , £ A_Jjia j*°^ (_j-^ L$jji 

■ SAjLi! 

4 — ^jA J i-aj 4_aL. 4 -IsIa (JLSi (^-Aj (cT) 4_aLJ! 4 _jj1Aa1I <Ljj|j^J) (J-j£JI (£ 

4__jjli]| jjjJal lJI La j.w»a j . p ^ ^»°Y £ (^1 L^j jl j*. 

.4jj1Aa]I 

4-a.jA J -L*aj 4_ol»j Lata (Jj£ t^-Aj (lIlT) 4_iL ^51 2jjlXn]l 4_ulj^Ji (JjSJI (° 

A—uLaJI CjULa-uiLI La V OjJa jllj ^°Y £ L$_i jlja* 

,4j j1*1a!I 

L$jjI ja. *Aa.jA L JjtASJ lAa. 4alajj SjL ^^Aj (HIE) 4-L» 4 a»1. >LVI (J-LM 

• 4ju1 jluiV! (J^LLaII UjAi.^aj . ^k£,j jC- *\ ^ j»°Y V i _ s -l\ 

:Air Fronts LjL$-i^ 

• ^suLjmA2>J 1 4 itL-aJI Lyl j$J1 Jj£ll (jJJ Jj-aSJ £ jLui 4-ulj$J! 

SjLi 4 _iaaI LgJ ^glj)I\ 4aLL*Jl CJ S JJS ^ I friL i—i jLlI A3j 

no 



LjLlSI j-aJI djLiiL. j .4-Ujili 4jjaJ\ AoUc. 

A „ t^ \.*. ^t -a ^j_y-£j * — l l ■ CjLaAjLaS (_pajVl ^cJami ja>..l 

:(n as^)e'j — • u^ rr j jt jl' jjiajjxSl CLiU^-v lali 



Ajjij^SI dilfjLxSlj ykuijll J ilLuaiii* Sjji lU'>« :t* \ Jlw 

(Eagleman, 1985) 


A AlaJu a J_aj til^ajj Ja5j 1 ^ J ( ) 

* 

£_Sj^)j LaIju (_pajVt £tJa_ui ■ijLfll frlj-j-M 111, 1 £5-^ ^ 

<±J jJL^. V IJ u.4 ^c-Lj-oll s CS- 5 ' J-SVl ^csr*'^' 

OjAji SOjLill (jlj . jUa^Vi Jajluij (JSaluj L_illSjil 

Ajjiw ClUjJaJ-al djjJfcv L_lXuU ^1 5o*l£i jll ijj*tt (jj^“ 0 * * 1^) 







a.ijLj]| 4-ggaJl .1 uj j - (J J ^~*ij " J 4 ,.Vu.^ll 4_i.lC.JI l Lk-a\ _y*Jtfa t4j_y3 

.4C.Lm J o (J.1*A Jjjj 1 (jAiflia. iaII £ya L_ljt]l 

dill 4 tl-i u j-w i dl Jill 4ji|jll ‘La.lia 4a2|Al| 4J|^jJI 4 ^ ja]| 
■Jai-jauj (jjjSjj 4_ijl£jjj ^Jc.| JIaII el ^Jl Jj^jS Ij-Uaj el^A 

(_^alj 4_lalill 4_^iaJ| Ja_ui jl.l_2ul (jl Lajj . 4.friaJI 4. llr»' »a (jj3 AJjiiJI jUax*i/i 

o 

4_&lxLa ^_5 ^-A Laa IjI JajJal (Jsl 4jjjk (Jl_y^.lj 4ja.l.».. <a A (j_Jj * */^ ) 

(j_a (jj^JJI t JI Jllajj (jIiLxIaII ^IaI 4j&l.lil 4 £ j Jl Jjj .S.ljLjl 4gjJI 

j ° l$jCj_jui (JXxaS aljUll 4_^jJ| Q-a 4C.J “i (Jal ^^Aj ( jjJlaia-Lail jSijA 


.4xLu) 


el_^_$21 Jjjj-S t4_jal.iL aAjLJI 4_g_iJI (j—aili Ia-IjC. jJSjjuj 4 IIIaaS! 4.g jj l 

. JjUl el jJI (Jj3 (Jaj/I £c_Ljui (jo Ul£ jJIjJI 

.lie. SajLjll jl 4_lalaS! 4_$oJI jl Ji_uiij di^ii .lie- i ! ‘).wj S ja’uuaiII 4 j jJI 

* 

4^.j. Jl IjJaj J^al^JI el^JI j IS lilj . 4j» (1 ^}a] 1 4jliJI (_Jt)Luillj LfrAl.ll-n.Ail 

• 4jj| _jfril 4 t j Jl jljfcJ (jI£a ^Jc. _jUax) JaJjui 5 ^3 jjlua1 I 

c. 8 jii-aj t_ ) ui% 4_uljfrJ| (.111. g 11 jjiaj (J^l^o (V ^ ) (J- (j-ujj 

ijj <Z "Ljiljjlj 4jjljJI <ia.j-4]l ^ ij ta jil taj.il AfrjJlj IJ Jllj ‘ J . BjcrkllCS 

4juIJ1 (_Jja]I f^3 j -11 jj^iirv IaII /Ajj 4jal All J aljj]l 4_ul^fril Clll. fr , i j l 

4_Lv_ja 11 4 g jl— uL&Il a_)jVI 4labjA3U ^"i.u ^jll 4 j1jaaS 1 4 jj j-v '1 jjlxn 4_uiaIjJI j 

•cA>vi 


:Condensation t j ft Sl W 

* 

Llllxj l4jaJj CjIjjIj jl 4 jjLo Cil^iaa Jl c.Lall jl-=vj 4 j\aC. jA 

jJI 4_c.lijjl (aLil flj-jJI JUjjJj (j_c. 0jUll 4 jiuiill 4 jJ>JI ^-UjjI Uluu c^jAat.j 


NV 



•1-jV idjLivill djlio (J-iaJI dljLuj j! AaLaJI £-_yiuij| ^ 'r- ^l 

(J_k-au ,jl (J-iSj <iLa 1I jliu UuISj 4 jUc- (j -a £• JjojJ i jjlSoll Ajjjl jSjJ l>» 

tj-* o JA-ij-a dlLjj^aw t j_C- SjLjC. L-SjL£j 1! . / I * * Jl AdjLuiill AjjJajll 

-C-lj— ^ Allxxdl i jl=».jJij £"!>LaVlj t _paxil_yiJlj AjjjVIj jLiJI 

.A_uLa]l dl j-laill [j-JjSjj p.1 — aJI jlik J AjC. j-uu A_loa| l ilK’il l 2jjj| 

l— «Iil .. 5v~i" j .Aj^IaII A_j_jjVI£ A_j 3 t—ljijjj pLajl AjjjVI (^A 

’l^-j-a m (JLfLiUl 

Sj jLill £- jJa_uJI (j-lc- daiil_£j <- uLa dll jla2 (J£j2 ^^ic- ~ \ 

(JJ ^ Jjjjj J-jllI ^ <j_Au ’<j^ tP' Ujj'j 3 ' <?• Jj (jd i . Vu 
S — jiL-£»JI f.La_iiJI (A_jjJa jll J-SjJ (_ s — II S-JLjaVlj ‘LjjjSj Jajj_ui (j_4j .(Jm.a auII 

-LLj . liil ua j c-IaIIj Ajjj]| SAilij .Aj.itgJI j aUjUII j 

.dlc-jjjjl 

tin* j e-l dljjL j! A-uLa dljLS ^ uj^-y • 4^ — ^ 

l-j l , ~.i . d»ll j .(jd jVI g t i-» > nl Aaua^/IaII A i >tL~v. ixll ^»jjiil (jjiu ^ J 

gjl—lll du l . „5>'l l l_ n ut i (JlLijjj .dlljjUail J dlljLuiJ! AjS^a. Ajlc.1 ^3 A_uLo» jlj| 

•^l C ull i l n j-i' l f la'll J cl_J$il AjxjJl (_paliiJl jj C. 

(jiiLiiJl U - U - mj (J_ll3! jjSjUj .l&jXJui JjjSV! jJt j I^C-LulSII ujlxdll ~l 
^L-JI jl— =kj (diilSu jji! I*-* ^l*aiVL (^dll A^wjJi Jl s-lj^JI Sjl_p> 
< dsl- 1 - c:1 ll frLa-ijJlj A_jjl^JI j A_L_jJall ^Jlulll A i^jfu Ja j^u i ^j-aj .1 liidall J 

•L^ijlj=v A_j>jj (j. X . i-v l l j — uVU JJ^I AjilJb (_>i>jVI ^iiaj 

. /_)J ' ,. A L ? J il (JJJ-ui 

o jl_j ^Ja_ui (Jj3 fljA ^AC- ddk-ij :<JjiLall L-ll u>ill — t_) 

^ K 

AaLxLuJI jjJaLjuJI ^JS A_3 ^jSj joJSjj .UjI u>»II qjSu Liiui. 4 ^ILml l pl_^JI 

.AjaljJlj o-ijljll dljLuil e.lil]| AjjLoJI l- t l -v U.u^l l j_jSj 



A avjJ jjiiliijl t . ijmi (JSjuujj ;< uhsJ i £ jiuJ l L-iljj. ^» _a. 

a 3*^ A jli'N.U j^iaLLiJS i—llj i ?nll tiilil . aJI*JI £- _ySjoJl a 

. AjJaiiwLoJl j Ajlfrmll (jlalLaJI 

AaJAa ^3 f.lj>£-il ^fuUJ La-iic. f-lj-ulll (Jj^o 3 IA_u!_^JI I— ll gJ -^ . 1 1 L_jLuJb ~Jl 

C 

A.. ^..i^>. (Jj...j.,^aj .*1 ,..ic LjJssjI (jj. -fcuj t jllaaV I Ja_jiu t — J Jjm J A_i3|jlll AjjI^JI A g j-v" 

*UI jLa.J i—jjl Sjj 3 Lijjj'V 1 Aa.jJ f-1^3 iJ.v-oJ >.t.) l~v. . AJLiAjJa oJjlj A_u1j)A 

• t , jl < » %il l 1 A 

ISj^V jiSlI (J^ljxuii (_gic- sjLuuj! jiiSj inwall i— jLjuJa j! jLkJl t-Au>» ~ _a> 

d)ls-Ja_uLoll (jw« Jg.V.uJl j Anil i.n mi (J^ tinj .A uJajill Ajjiala]' j Ijml j AjiLa-uJl 
(jj_£lu2 g.U3VI A^a.j3 j_jJI Ajjiaj tlv 4 JJJJ Laa AjjLaJl 

f.1 j_$J! pLall jL=o AiLi>U (Jj iijjlSlj cjjiao V jill I^a (jli lillji] .t_)'u>vll 

.^jluIaJI ^c. 

Ja^Lj=».l (j— C. gjlill ^In. )j>Ja,ll^^jlA.aJl C—ll u>ill (Jlo (j-laJI L-jljjJa ~j 

Aj j . A jlC .l jjna] l ^Jal_Lajlj £jA-a] 1 aAjj^.j c^IIa! i^jl_awAllj ^LaJI CjljJaS 


. a^uS A j-> 1ST, 


(jjJ 1 — a ajl jaJI A a.jJ (jJaliiil Aic. Ajauj l_i jjjaJl jA j : JjA-ua3| — f 

Ja^aL-a^al] AjjjilSlj ajjiS jlLui. i— U ajJj l <n,H jl Aa^JiII Aa*jA 

(_ 3 j_iaj A jjJ— ui] l a^_)Ljl (J jiVu £jL-aJI A^jISa j^JI W-^! tAjC-lj^l 

dllj — a<aA (J — aC-j J A_Sjlc- dll_C. JJ j>ajl A_iiiijj ^ A ill^ a 

ijl ^ujj j .^-Ijj]I 


■V«j 


AJal^Slj aosLaJIj aJj_jU 1 ^jUUI i^c-Uaill ( *^<LaJI —I 

* * 

LaAic. (iloulll ( J£aS ij j l^buuiVlj AsUaJI qa ' j ” ^- ‘" 

:Lx i (Jjj-ij 3 j3_=la jJbj .XaaoII ajIjaJI A_a.j3 

if-i AjjAa. JJ-S J u L _j. -k (jiUjLiJajJI l- g u (_5 «\ jjo A_i j>Sj l3JJ^ 



A_Jjjll A_jjkj t^(J - \-\W j' ill A-ji^ll £• ^jll AjJ>jVI 

.AiLaJ! Ajjil t,>« (Jsl AjiaJil Ajjil j1j£j (jjSj ciu=». 

9 

(J5\ ojl^a. Ija. e^_jlj AjjIjA aJj£i t_jjjA Ale. t — l . l a - 1 tjjjiiall *-i£ u al l <_J 

l1jLs.L_ui^ ^ In.TLjj 4^l_j iV jaLuu JLSj ds-3 j (_$! ^_3 (jj-SHjj >( _Jj1a!S 1 (j>a 

. e^u£ AjC-1 jjj AjJiLa jjLuLa. UjjjoUj Ajt_mlj 

(iLaII jLiu (j-« a_uj^ iJjiS (jx. SjLx :Clouds 

(.Ljjl C_sia_)]l cl A^kj.S * — UuU (jjSuj 

j\ i-J l_sjISjjj .Aollxll AaiiaJI ^jiudl JjSjl A-i_j3 l!' 43 '- Ulll iJkui (J^ 

~ .uVij . jdL-ui jjjjjJ! ^_a A idla^a CjIc-Ujj! (^yic. (jjku 

t.'^' 4-^ 

xjj AJLal.il ^lLil Sjuial) A^SLa diljks ^ (jjSx Auil^ ^j^l “ "' 

,I_JJ±A II jL-kll fjC. Lfljjl^i. A_2k.J.} 
Jij ^lll SJ_)lil lilx.il A itVill ^ A_jsJj Cjl jjL f ""4- 1 

1( _£ji<iil jSj-iall t jc. tgjjl^p. Aj.j,} 
Jaui. L$£U. J-A u (,^'j ^LijjVI 2Ja_u.jl« fjxil A Jallk J1 ~-^- 

2 u\ A\ 1-i'j Wil l J j-L-ail k.a. (Jj_j A_,J >\''H iJjljj.yi t^^kll ^L^all 

• AxJ 

:(VX j£Li) ^ U ^ ^j^il ^2 t \ZJj\ ^LJ ^Jc-j 

j Aaab ^ j j»SX jjc. l$xlijjl till gjil J 4. ^ a -v , kH fjoill -t 

* 

:^S jjl Aj^ii ^Aj tAjjLii CjI jka (j>» \_d\x 

jl^ill (j^SH iA_^j hjLu^ So&la l*] J -.Cumulus A^l^ jll - ■> 

.Jill .J ^luajj t«iljfll 4-^ 


v. 





jul A ^g. Jgju j A j gJa mil 4ja auXLa : Stratus 2_aLJaJl -y 

. ^uAuill (JJJ-uj A*J ^uj^Luj lIJJI (j^SLu 

<a — L jL cjl — Lki j — ilu :Strato cumulus 2 — iLjoJI fL-SjM -T- 

* 

. yla-oJI -la lftJLa.i-.aJ UllMilj . (Jill! ^.3 j l_j jyiJl Ale. (jjSjJj 


j»J*» 


C(^) 
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4_JjsI£j]| (j 


' ^ — “ill A—iiiUt (J} la. a uJI S 
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(• • f , • .•••-■- - - 

f -1} r .,*S» / Cirrocumultis 

\/ >/ ' 

,,^y /'A, 7 aJoj^ijIaJI <_ul£^]l A 

/ V )i 1 . 


ijLv-ttiiijl 


A li >n jiLall 4 jjqJall 


yt O 






- 

Altocumulus 


AltostrrtUis 
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‘ - - ' * • w ~ -_ir - 

- ^'yLU f LSjl 


Nimbostratus „ 
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^1 : rr js-i 


(j— « (jj-^2 A_LtLL-a j» j-jc. 4^-S*l _ V (j-jj ^LiSjVI A-la-uj^La ~ui 

llftC-ljjlj tAj-%11 Lllljjljj A_uLo CjljJaS 

jl .IxaVI J j LiA t_u uuj Altostratus ^Ja — ujiall a — a 'i i m — \ 

. (j^aLk (J£ll£ tft! .lajJ Vj lUjulll (J-k-iaS AjjlJ*-«JI 


V) 



‘.'J ‘"“' J S jojS ^ jjC. ^-A j AltOClimulUS^ia^jlaJl 4-wl£jll - X 

,4juiiJ| jLlaxVI 

6-^ UJ^ “AjLj fj-jc. ^j-Aj ifS\ C>- -a jiil ^-Ljjjl ^Jlc. ‘LlUJl ~-a> 

:l^jc-1jjl tA_LaJjJI 

L 5 -Ac. j . 3 hi (jjJll eL-Lixu aJJ j L. V^ i u ^A j :CilTUS ~ ^ 

J & 1 J * J^' g t^ -2 C5~ (J-^ ft ^Ic. (j t jjjJall (J%J 

j! Ja^Lui Jjs 

t 

JajL_uij ji_uj jl_JuiVI <*_J j :Cirrostratus^LUI -X 

•o^ 3 (_g-!i Ia jLLl«! Ja-aj Lfl (JJSj 

JS-iS j-^-ki SLa j :Cirrocumulus S-wlSjll <jU^Jl -r 

y -' ~y ^ t j, ^ j ~ - La (. q^i) t >-» i** it an ^ 

•U^Jd j' f»JJ ^ 

‘■(J^J >*111 olj - J 

J — »-^JJ t(_>aL_A JUi L$J tNimbostratus ^-jLkll -\ 

( _ s -ic- ijjSjjj .^jJiillj j_La 3I iajjLui L_lfjuUj (JjijljjjiiS S.1_*J IfrSLajui 

jjjj ^-lijjl 

a_jja]| (J_a=JI diljLu i-uu^j (jjSi: :Cumulinbqs ^jA) -X 

4jSlx uu JJJJJJJ ^11 Lfr C.lijjt (J— t^ajj ( J^ .»j j ^Vi j 

4— trf-lrtll 4 4— jAC^l! L « iA JJtil -V 1 II ■ 11 ‘i r 0 — ^ > 

.J jjJIj jlixaVlj 


vx 



:Precipitation 

oji-ir ua 4-jaJS dlljjJj jl <— Jla dljlai ja a j j a a -a jjiil ^jai]! (jjfijj 
V dl-LaU a3A Jl (Jj-aau JJ (JJjJjJa dljialll till) jaj (jlj .<JjgJI J <alxa 
dll j. 1^3 j_aj Jj . jajVI JLuui J! . Ill' u r* <- u .i l jV I <_ujlLJI Sj3 <ajULa ^-iJxL»u 
(j-jjJa 4 — lal jJI j»j_jiJI (^-3 LAjaj (jj-laJI lilJj (jaj dJl-A-dia (JjjJoj <at— all 

(6jj,..».i..oll dl jJalll ^ja £•■ j-uiVl Sj-Ul£JI dl 1 jl-iil l JajiLuj (il—jjl L*a L^a-iLuoJ 
^_3 o-ljLJI jir.ll j^JS Lai . J±£VI dlj i-illl (jjua e j j .. * ua ll dlj — LdJI 

JjjJ! <_ula]l dll J, .la ail <—ll . u a . (_ 0 -ic- < ja . LI l dljj-LJI J-O. U3 1 -Jai l jail dl ii J a 

•Supercooled droplets sjjJI 

f.1 j$JI <JjJaj ULuia. (jlajVI Jauu Jl Juaj (jj JagJ I ji i— slli_ij 

(Jl £ ■ “1 J£! (ja J jlj^Jlj (jajVI lain Sjlja. <a.jJj S-iC-Laill dljLnll S.luj 

.£ j£JI j J>j_JIj jLiaaVI IjLulil (JjL.g II 


:Rain jLkaVl 

JLsI a J SjljaJI •CajJ (j-l*a (jV Ix-jJai (JjLJI Jjjl J£l 

dll iilaJ iJJJ-a f.Ljjl llllj Jjp i— IjJl-J liiljj 1 -VaiLlI <uvjJ (je Jf»l l ijdjVI 

dll J klj J.lxall JaiLujj . jl—Lal (J£ uj ^Jc. (jusjVI ^cJa-ui (J-uo-lj 4_lsl Jill f.!jjll 

. Ja © ^Jl La Ja3 (Ju-oj dljJa3 ^J! 313jJI juj £■ jl J—3 A-lllia ^L.a.1 dlj 
^US jl 3-iaVl JaiLujj . J-iY (jLfLo (ja LaiLajj LulSLa JJaaYl j JJ < aJld-jj 

t_lj_iat ^_3 L t jK^ll (J-uoS ^-Sj tli hi jlal! j..-v ill £-l_ia JILI ^_3 e-liill (JjuaS 

<_}3juu]! (Ji.lj.uJlj <_uljluuVI JaLlall ^_3 ^»L*JI (JjJaj ll-j-uil (J j_ui l_l j. la. j 

o 0 H 

• ^ % £ * Y* * diljliill 


vr 



aaII ^ — 9 (jA s_jjuS dLiA£ Wq ui*\^ (jl5La ^ja la <VI L-iliiJjj 

a2 — C. ^—diAJ AJ I. a . 'mi tA_ j A .u i^aII jLIsa^U *jj ^ oil JyU l ' *1 1 AjjIji-uiVI 

• (y^ Ajjl^a-k^aJI j^iaLLtll ] ^2 jLIaaV 1 Jajioi (jjAl dll ^Xui 

^J-^J U~£BJ ‘(J-^>_>-»JI JajJai. l_U ua. jLLxaVI ,*-ljjJ V i (J£u3 jfr-hjj 
(JJjj c4 — 10 lL*^oJ\ (^iaiLiAll ^_3 jJu-ol (jxLaij <Lu! jlkuV I AiLLlaJI ^2 jU-iaTU Aa 3 
-A-ajJaSlI JjJaLLallj ( T *~ Y •) A-Jjl-la]! jj_*JI (^-i jUoaVI 

lAjllllI (JaIjjcILj jUoaVI 

dLaJsLuiAll (jc. jUojVIj jLLaSiM (_}£ lilurk lA_uh^l dl^Ja-uud] <imillj ^SjaII 

.AaHaII 

(_u_uijj pLaII a L&a . a j!_3lj]I 4 aaIaII i^IjjII iLjkjl (X 

.AiLa. (jj£j dljlail ^ja Aa^IUI ^-LijJI Ia.'uj t j1.3->aVI Ja^Lui 
AjjUull j)i . M i l l A > j-ildj A_jlxaJI dUij__>A]l ^Jc- jl 3 -iaV I j|j_jj .’ (JaJ jLjajJI 

dl_jl_u]l ^_jjuli < _ ijjmij i_ila^3! pi _^JI ,..3j s_jl_j^Jll ^LiOl :S_jl^aJI a_^jj (i 
. jUoaVI S-iLlj qaj A_xla^]| JpaliA]| ^2 ^pjlll .lajAlu j^JI AiLdVI-J eAC-l j_cJI 

dt ‘ laiSk IaJI dljLjjiA (Jjua £_il ^."ill jL-LoaVI jlAj)-J tAjj'vll dl IaII 

.AjjIAhJS (_^1j11aJ1 ^2 jit-alc-Vlj ^ ^j^iaLiA Aj_jaJI 


:^|ji| Aj^iIj jIIiaVI jujiijj 

(^-jljJI ajjjjILj cJjLSiII d -i-^-j j : Orographic Rain a_luuj1 * >TiU jLLaVI (\ 

Jai_uUj ^jpiJI (jjl'vuS cAj«Jj^a 3| Ajll^ii £> jibuill ( _ s iC' <— lia^)ll pl^JI t~ fi\ IaAIC- 

j! j 1 aK j U a 'I Ja jLjlu J|Ij^_jj ^-Lj_^S 1 »l_aJjV A-Lliall mil jLJLaVI 

(J^aalnllj JliLi .AjaS ^j-aisI ^JoaSI slic. ^ln ^ jIula ^1 (JaoJ 






— il jlinVl 



<4_j 3 pL-all jtdj 4 -jaS lilj ajlj_a. 4_a*_j.} (_^aU-til L_u uu ^-liljVb 

(jl 3a-ij .<J _^Jt AjjJoj l—Uua. lilljj * * « — I ® * * (j-U <— l^uiiall lilA £• jI^Ij j 

* 

iil-.il (_jlc. jUa-aVI Jai-LiiJ l)ls tlilLa. jljjjj jjrvuilj lajfrl (JljoJI ^-Lj^JI (Jj^au 

jl Ixal A ±aS l a ll-vl j .^V O ^-.la-aii (J la A '» V-» i « i A_S_j^)X_/all ^ ji.^ull 

lA-illlll (J-al^xl! (... a nr >. A_luu jLialll 
^_s pLjill jLAj <uaS jLjijb A\ >ujjU>»111 jl l-»aVl gJI Ajjhj — 1 

• C-ljtf-ll 

Aolfr_mll (jjal—LaJI (j_a jl £1 jl U^l i_ lA-a.1 A.jllail (J1 _ja»JI ^-Li^jl ~ Y 

. AjJaidiallj 

aLaiTV a_LUl» 1I ^ jl Jl (_ s -lc- jUoaVI jiLSl :'La1asJ! £• j.i. mil alaJjlj Aliial ~r 
A_ujxll £-1 _j^ 1I (jiajjju i_lj_lii. — (JL«_m l_AJllilalj (JliaJ tAjJajll j^ljjil 

._J l-a-a'l (J_la yi AjS^)_ijjJl ^jiuJl Lam Ajj^xll ^jiuill ^ic. jUa^VI -laAxula 

£ Li jl! (jiajijij i_i^_c. (jjii IajIjlLsIj LjLjal (JLaoS (Jill (filial (Jlxa. <iiliflj 

£ jL. Jl £_a1 l -am -Oil Ajuill ^ j Lm ll (_ 5 -lc- jLia^j/l Ja _^A_lu t . 11 ml ^-lll AalLa_uill 

. jJxall JJa ^3 4_ujjckJl 
jLLuaVl la_jiuj A mu a l^jl jJajJal j £ya .Ij^j ^Lj_jll Ac , £ 


cjljLull ^Lki f, j-jk 11 (jj-Sa : Cyclonic Rain ojL-ac-Vl jlkaVl -i_j 

i"il ^AaJlj A Jjry 1^-i.aH A Jj-n. 11 i"il , On ‘ iblj Ojljuill ^u-filx-V 1 ^_3 aAC-Lx^all 

j l L»- al 1 nil A_jj 5 j aj-jjc. oil jl ill A_ul j^J| Cjl_£f=»JI jl_lauil -A—ulj^JI 

^_S A ^ jl . ^r-V I jl l-t aV' laij j , Jj_ial al -ol j^l. tiilj A A_ 1 alilll CIiL^jjoJI 

(J_j^aS A_J^aJl AjjI_j 4J1 Clll^, i%" j dll '<all ^pa^all ^lll aJ .. ax-all Jpali-al! 

(jLl i all XJ (_5~lc. Jai-uU (^—ll^ Aj^jidail ^)Aj-<alc.VI jUausI l. waj l Ig.l-aj . p-ll in." 


vv 



S.VvIaII dlLlV J (j-« JAs M J J* (_£j1Aa lj±! 

. Luul j 


f .\ jjl (jjiw-uu uioid diA^J jil! :Convective Rain jlk#VI --_=>. 

SjLaJI JU-La11 J Ajjill (Ja^JI dlljLu (JSJijIij .oAC-L-a djljLu (jj£jj L_lL Jl 
(J J U A__lLa=kJI jl Yiji ^ 1 Wjinl J . 1 £j^a1j liuil Jxuijj 4jl JL*V1 (_g ^a l.La.llS A-ilaJl 


(J_ua3 >bJ 1-a.lu tjjbj-ijJI jJuJllj (jjJ~«Vl Jaj^. J 

s' 

(jjj Ldajl A- J asJI dll jl /ill (jj-SjJj .4 _jSLijaV 1 eXaJliil djbVJl J ui-U-aJl 
iA\ £—* ^jjIIaHj LJ Sjl j-=Jl ^L&jl (4_jJ ji»J! ft j-j j?Jl) u-^1 
-'ll 4 _jAe. Jl 1 s ■ ^a l jail f. Jij Ajjill AjIa^JI dlljLull L_udij .SjjLswaII 
^_i djAa -1 Ia£ jU JJjll £j'jj AA >A'j S JiA jllwV' JajiuU 4 jj a^A 
.AjSjjaV! SA=l1a 11 dlbVjll J <J J J Jlias (jjd J^ILaI! 


2 _jjIa 11 dil^Jailll j-'t I A-iLtC’ .U Jinl (jUuVl ci^"^ cJ- u - 1 AaIac. :j Ux « auiV 1 
(j-c. 4 _Ja*J 1 -du Lllc. J -L^Ia j-IlaII Jljjl lM c> bjIaaa jokl! L^Ji J 
Jillj :UJ1 Jl Liy Au-Sl j£ j' a-^' t 3i> 

<_ui^ji iai ^ ajVj .a ^rai di jJlm ^ A t'A^' A J«3 

4_la£j Ig^iA.AMj jS j.J l aj^_s». A a*jA (Jaa JJaAAuiVI A jIas.' «• Jl (Jji J-UC-V1-J 

L^laldal j!^)_a 11 SaI— aII (j-« AAmldall AaaSJI Jl AjldoVlj -l-g-AS C>La 11 J-J 

jLIaaVI S<iLj j Ja_aJ AJj . 4 .u.l_m jLlj SaIaII lilll Cy* t A-A^i 11 

ajl IS JjA bh<il^)a».lj f jSj Jll jUxaIujiVI diLliC. 'ijlul /.^ * — 1 * 

JU11 J 


VA 



:Snow 

jJai 4jAilaJI CjIjjLJ! jaj Aic blxj! jail t-liliiij ^3 ^jjill q_$£jj 

< — tA ll Ll ^jAMS (JfLjai]l AXjluIAui gjt i t j 3 (jl ui ^.Jc. Cjj^j .^uuiX qC. Aljl V 
(j— 4 «1 j-^-11 4— ?■ j a (jialLxjl J! ^£1! lS^^j »- . -Snow Flakes 

4 j-ulr> . mi l 4-ulj^Jl Atilaii Sjlja. 4a jJ dol j IaIj .LiLtll ^all Cj l sLl-i ^j-51 ^t-lauill 

9 .... 0 
laii j j) lila £i£JI (jj^j aj j • jUaa! ( _ s ic- F i 'Luj j l_) jjj ^JiUI ,jli ^ V* ^jc- 

.4jJaj p.l_jA *ULiia (J^ila ja IaI 

Cl Luaiai til jjj-o] (_paj_*jj ^lll ^Jam jil (jlaj^jall JT jlUl Fl u tl j 
4jo_uu a!a_}-Jj L_«£ <4jllxJl 4jiiaJl diUij^i ^3 ajl^)£j aIa^jj . 4j j ifual i 4j_yaJl 
(Jl—iaJl jvaS AjuiaAll (^LIIaI! ^3 ^cliill cF 3 Cj* 4-lljjAYL 

1-AAki j»jA_j ^Jlll OL&UjjYI (JlLu (_£A21 ^51 All gdlill ItAj aAjaj AAajj tAjlUl 
(_£jl -um ^j- 2 " ^1 — 9 jjYIj (jl^-all (jiaj£- “^jA cs^ - fjl-All ^diilt -^ aL3 ‘ ■^■Wj 

X * * j jjla_L»l£ (Jlia. ^3 ^°0 * • ^11 _p. .4ohaJl ^jiuJl slalilj ^ajll 

4_Jxl»jII (_^lal, I t l l ^_S V * ^jja^yC. Ja_a (JLt-ul.ll 11 j jL si j ^taj^iJi ^-3 

, AtaHall 

j A j Aljij Ataall qa 4jjali -lala j 4_il ^cJijJl All j3 (jn j 

A—uijLaaj ^LuH JXi j!j_)Jl ^A a (^_S 4j-vlj ... 4_L4Al Alj (sUaILj ^)LgiYl 4 jAAj 
. jAiljj jla-uiYl j CJjL-al jail (Jjl-»j Ajilmll a jljt (jaj .4jAila.ll 4_u«alj^ll 

jJaLjj <il j-^J1 SAjj_J SaLjJ y3 a jjA ^^-11 4_aUjaVlj £ l1)Id jj^yill ^Ic. ^ iKull 

.(jluai J^-ull (_jll aA_^aj jALu,l IaI ^jj^II (JjuaaS 4 _j1aj 



: Flail J jail 

t _ iS — o^c-Li^all diljUlS! ^a ^LaII dl^lia Aic. Q jSAj 

j_ 4 JJ J pLdl djI^jaS JluxjUs (f'ro- J*) w SJ jUI LAJI j*JI call 

d , i .I jaJ! iwLlLkjj .aJic.1 ■.■foJl oljL-uH S jui ^i.n^ ^ a J -v -v l 

^Jl lA^)i»a (Jj-ajj S^)-u£ d- l lji rv ^^*1 a 0 cW) a j-lajuall CjljaJI £- 

* 

ti-l-ajj .^uiY _^ Ia< ) Ijl^Su t^uoii £ A ' ■ y j»l JC- Y*\® ^ 

L bjjSil B^AxHa (JULib ^cJajLU ,l^)ji]\ 

(^LLLall Ljr^J tfrl l ni" aJjs1*_a1) (J^aj^xW jablSI ^ .ijjll Jja.jLu .1 

tA_C.|j^]lj dj|_pUa]! A-iija. 05^° “dllu: jljl JSjoilj .C-Lp. ■^'j bjlin 

LjjS jbj-j ,3i>bu!l ^_a ‘Lj^olik. jjli ^ a j;uS u iuhjj 

A . 4 ,-yrv (J-tUl A_JjLxaj jLjl 1 ^-..'b-'i (_ s -lc. {.LaIxII (_)_ 4 XJj .AJa _y£_ui 'i ji £j 

*■ ajIaaII iJjt ^-i l — awall _jLua.l ^jjj^jJa ^jC- AaajULa ^jjC- jI^aII lad j , Ajj^Lwaj 

A jSIaJI , * u.ti jl AJa_jiLui abajV A_jjl_jA iwij-L-oJ all A*_c-ljjj t ''^)' " 

. l^-i a p! j^.1 ax-!_j_Jj Aac-IjJJI 


'.Thunderstorms Aj-Jc- 

(j_j-SjJ l 4^*itr- (ijXaxJj Aj_^j-4iaSI AjjaII A_i_yxll c_L-<ai _y*il 

^ ij ■ j> a ill A U jj A i < \4.>»H AjaIS^S! i mil _^aoaA e-l&b-taH (JabiJI d.ljlu 

t jjj_^jjjjJ\ A_la\ 5^]1 ^JaII f frbll dil^iaS jaH £t-duil aJlx^a 

a l >■ * y ' A (^-3j • b ' 2aji_ui t . 1 1 >uj A dl\jl_uH 1 ^ j S Liiuj 

Jii) AjuiiJI jl l-i aV i Ja jliA ^aIauJj ^jaxII Aj^iu q C- bJIC-LlaxII dll jLuJI I — ftSjJJ 

^]jj £j\ (3^3 l (j j£] j tAx.LuJl aA^ljJI AAj-<aL»Il ^ 

* 

.CjIc-Llu o^x\ Ia^jjIj ^xiuajj <-Aj~£k\j£. 


A * 




A^ 




etLiill lU-oi ^ ij t J jlSI j Ja-alLj Ljj a . ^ 4 AjOO jll ui^al jJI ^jjSj 

£_J_>£ill (j -C- gc-lLs J '^ 3 ^ uU 

5jia_uill ^js Jj-ijwj Ji3j iAj^j^JI j AjlUJl di l la. i ll ! (JalLo 

V> A ,-^iljj .(jiljVI g rla- mj AjLk_ui (j_u j! (_$jjJ\j Ajla— ui (j-Al jl eJLsJjll 

fj'xi] O j-j-oJI J-&J « AX-jll diX=u Ajj! ja. <■ ; 

•(Jjj' \ ijj ^ 

L JL ^alll J I. ££jl' J jN 1-a^aljJI L-ta^-aJj 

SjLoc- ^ j tTomado ji-j ^jj s>Ui s^UI ^vy' i> Jj^ 1 ' 
lillc. ^JajoU Ajl.% mil a^-^ a^ " 1 ; - A^ (^Jy^ L>* 

j_fcl J»]| J_iiSl (j-a AjUj * • ,yc. (J^jVi ^ ^ .»» 1 L-A JaS Ajjj V 

Jj^aJ t ^_Sl\ AC-J-luJ ti-friS dia -i J all 

^ IJjSj U JSIj < JS J j^UjjUI . . Jl dU=J 

.^Ic. JS J SjoaS Ajjj^uj Aj^L* Jjluti. ‘■ ,'I^J J -u' jjJp-j jy 


:Tropical cyclones AjjI^I j^-al*VI 

jiLj f' a_*SI j\\ A-jjlodl JUV1 (Jc. j^Lc-Vl Jj 

Jlllj A_ijl^l a_!^J! ^UjJ^VI Sj^ ^IacI tjjSHj ( AjjUS 1I 

^ Uj, ^i u^ia ays au& .i*hE*j ay ju^vi a>yL* 

J C5 -^ j .a oU/y 1 X * C^' ^ ^ ~> L ^ C '^' 

.isjj^i j jjoSjjiyij o^y' j W“' vja?- 

U A. AjjjSIIj ojla-11 AjjIaII CjladxuiAil ay Ajjlxdl jj^alc-^l Lull 

f-j -j» 0 Y v i >^ oW^' ^ j-* wy -^J 5 c^'j ( ' * ^r 1 '^-) 

^ f ^' j •^'-Lp^ii oLw ay mjJ' <y' aj^' 1> 


AY 



q iiU' i ^Jl oy '~ l " _}=uj VJ*-" A_u^ill -^-ll 

j_jJal_Lill lilij £X4i». (jl JiaOLlj .10! jU (_JjOj j i .>.uC..l« a Ji_j^ (_3_j-*-“J oW>J 

. dlllxi.-v-aU ^jitil LJdlaJI (^Ac. j *Jij 
1 O 1 iS"' . .i**' I^JV dl lAa 1 -- a 1 1 aLia c-Ijj! I .'i i A i j 


fj^a Jic-l n^-iiOl pLaJI jIAj i_iuL£j A jL i ft (_j* jaJl Allki/A! AdOill S jl j^JI 
lw'-J' cs-" J*- 32 o' (_} jJ ^Llt S3C. Cjlixla-aJI ^3 ^UuJj) .AjlalOl dllAaia-all 
'j l V-t 1 1 ^ \\ . »*i ^_jjl dll j ldalO l t n wij ^jj0iaL2fc. did^-J^ tl^juJaC- UjjuaJ 

1^,V-^-lu (Jj_<aj J3 ^jJIj jL-aC-Vl (j JC- (Jjj. JjO (^A!' £-Ij_)]1j 

Aollc. £rl_^«! Clljda. A n.m<a ALC.Ljj^/jxSr O • ^Al 
A_3ljJ ^UjjIj 1$j 3 Aaidall (_paliaLjlj tj-lA AiAiia jU-3C.VI (jJC- 
. jL^aC-Vl (Jj-^». ^1-Jjll 0'jJ J 0 4 jO»<aC.VI (j-iC- (jjSAj 

1-1 mjlU (OAjjj . jl—iuaC-j/1 (j-JC. (j_£. 0 *iVO jllaxVtj ^-IjjII Ax._)jjj (j^ajU-Uj 

(j-Slj l^-S° * » jLjmbxC-VI _J-Aa3 Ax_ujjiaj t * (^-llji. ^)Lju<aC.Vl jj—jC- _pa3 

• £_luj 1 (JjAalla (jJc. ^jjjj a^jll-ifll 

iilL < ua .VI j Ajj 3 jd-a* (jlOii 4-lfuiJ U t» i >1 j jjjulOl jL-aC-Vl (Jj~d .lie 


dl.3C.LjJl ill j .(_£ll_C (_£ J_ik (jd_Li_U (^gll JjaJUj <£-Ijj]| AC-^ul (jjO (Jlil (^ill 
»3-» (jlS-uilt (_j-A& ‘(_3^0 (J£jjj jAualeVS AjoIIaj AjjaJI dl juj]' dl ljLaC. 

«A T.\ ditrvi l jl lilJi A y ni dijl_£ j .A_Jjjjda]l dl\ 1-iln^.VI jLdjV A_LjL jldil 

j L a >■ ulj ftjj jS JJa 1 Aj^LaII ^jLulsAI l 0^ ul i 4 ' J , : .‘ 'l l J ‘> 1 , . 1 A 1 1 


. Ajcjoi J (2)1 


Af 



' cvl * a 1 1 di l a 

*• * 

( — *J-*JJ .A_dti<i ^JLJI i— sd - rvi ^A A=J 

C5-^ SjLt (/> id A_u^a A-lia j a jii J!il_a. 4-1 jdl (k jjkll ku, jla£ ^dlLall 

j_Al_jkll jljkl (jJ! A-SldaVlj C^“ L-lkl jj-e»L_l*J Ajjj uiltj) .ni l l ** i l 1-* ■ .. jj“i * 1 1 

jr-l_Lal] ^L SL a. 1 1 (jjLull kLul 4-uil jAj jj-dl jdxll j»15j .ajjill (JHj (J!kk oj-iLHI 
i_sjj_k!l L$_ia -uLkl] ^JIJI ^JL*il k./u , ki j^aj tjdjYI ^rk...,u ^g-lc. 

OLajii_£»li! dlJJLjuj .fl jJfcljlij ^-Likl jj-aLic. (J _i c. IjbuC-l iLliliall 
iS ~ ^ Xawlj j -L^a ic - ^jJc. A-«kj L* L^laj l^Ldl jjj[]| J^U. 

I dAA . ^iSI ir^ 

(^iL-i-aa jkk«Vlj ojljkLS -d=Jj j - t.aa. l c. ( _ s -ic. djAdol ^jjl ditiuj-au]| ^1 


« *Luu.a Mill AjuujVI 


cj^ll CLiJl^I ^aJl (Y 

. jLujVI ^gJc. ^LLal! jjjIj L£ Ic. dndol dAki-alll (V 
.jLkaVlj SjljaJI (Jk Jt aalr . ^ jkl u lc. dj-lalc-l ^111 O Uui^aul l (£ 

AajLaJI AjjljAll (,5k (."l.Ulr-l ^jJI CjUaL-aallSI (o 
Cy~}^* u^— 'Koppen jjj^ 1 — l 1 ja Lc.jxuj dll sui x <*>*111 ajiA jilSl j 
A-La-lia UjAaa. (J,. „ 1 ,« a jij jl ^Ijlj (A-dLLaJlj A-uliill Ak jiaJ! jjaaj-aaiio 

A- Ja Lki jillLjl ^J1 ^xJL*il <. djlun . U ^»ljj . 4 -Un n jl) dbliill jW ^IkS 

• jl — kaVlj ajlj_aJl *— lL ^j-ll Ajjiuiilj Ajj^-ulll dll km jjall jul ml ^lr. 

LaS ^A jjjS i tj'i ta al i ^3 A_ujujj31 Aj.-kLlkl 
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. >• ^ Mi dc 

^SSIS Er 
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■^^IoLuCHI Ar.An 

*j ji.L. urJv — f P ] 1 Aw 

: ^m" s 

•I Jw» P'-l II W 

vjl»- Jw> BIS ^ S 

t_-ij j Jx^* [ -_ . 




u> 


(\<\AA *SjU-S 0'- 4 * j ) ^Jjiuaj UUUA AjaLLJI ^liVI : rv JlJi 

:^a £i j 31 ^ ( A ) ^ 0 

2 cjl jliil ^-1 — u j! (Af) s- 1 — (^j-* — C 1 — ^ ' 

A_j3j (j-C. Ajjfji]] jLk«Vl V J ojlia-ai cojjIxaSI 

. jtk«V! j SljaJI CjU jO gi tJuila Jlij 
A8 




j± 4 ; ^aJ! UlaLaJt ^_ds! ^-Lia jl (Aw) ^-LlJI — l_j 

^ -lc- JLjylj >u ^-3 ^-ui tj-G- jL Jn-aV I (J-3J u.t. jy. (. Li-auJI ^3 t— sla. 

. jUa-aYlj Sjl^pJl ^3 JJau 2 J 

jjj-Sjj (■ ■ ■ « u . A I {J_>^a3 fljUa^l ^vl-ut^a :(AlIl) ^axujaM ^-LLall — _a. 

> j±iu * 3 4 _i 3 


t jA.iHll (j-C- jLLlA/I L$j3 J-Sj (^all Jpali*]! ^Aj (B) c,£jt j3lxo31 (Y 

;^a “LaLmsIj 

jV—s* ^ ^ ^1 1 « :(j_jc. ji j—kj 11 — •!— j ^-11 (j$ jt^) auL^aJl ^ LIaJI (I 

Jjl J i — ill a* J a^-a £*l — i»j tA_jjljull ^_i (BWll) 

^ (BWk) 

jLaJI (^uJXmV I ^LL> I^jxa-uiS _yAj (c?j' J " *' ‘■‘ "'' I 'A") tj A ‘ -" V' ^A® ^i_J 

^l_Laj) tjj^ "m./vllj i — iLaJI ^jl^) -a .j. <o l' ^l_i*ll j^_u ^ililil _jAj (BSll) 

.4jjl*-aJi (_p>j jjJI ^3 (BSk) ^jLJI (jAujVI 


: ji pi, (C) ywi d^i cLUi (r 

J ii V j jJ! Jl j — la fljl L-al (Cf) M — la jll J^l iail (1 

.^uiV qC Aj^_ulll jUa-flVl 

^ a ( J * AV J A-,vilA^a ajUa^l (Cw) l$.Ll-*£ l— iL»Jl (JxUxaII ^-Liall 

.AjjjjL-all (jJaj^jaJl ^3 AjcSj^jaII 

jl£l jjjJSjj »H-uill iS-^ 2 Lg 2 »jUa*l (Cs) Ja-uijlall ja^oll (-=»• 

. Aj^,ltull _jUa<aV 1 a X V * (j'® 



: r A, (D) JjLII £UJI (< 

cl (Df) ^ r 1 ^*^' J <lj)jll ^tlall 0 

.djljtail 4*>JI 

ji Jjl J! dil jliJI £-\ L> j! (Dw) Ifrlj ui 1 il -ijl — ill ^-L-Loll (<— i 

£ Q-ji (JJI JvLk f 1 * fj-« jiiil Sjij^aJl Jxa-«j .A -jiu j -i JI jLL^Vl 

• > 


:JI (“ij (E) (jrtUH £UJI (» 
(j ±i Sjlj a. jj^__uJ1 JS\ Jdj«-a d.i ia. (ET) tj-Uilt ^l_L< 

o 

•f ) 

(J.'i..» < 4_ ja ti-Ej ^ lilil ^j-uy ^-i j~a. (EF) d-4aiLali ^-LLall ^l_j 

. ^jIaII (j C. AjJ^jill ojl_^=Jl 


4_p.lla i. j jj fc.i A-jLaJI ^paULall jjajj Clua. ^ H j AjIjjjJI dtlxflj jaJI ^11* 

• ojjL^aI! (JjJaLL&ll qC. i tlllaj 


AV 




yM ubUJl 

Water Cycle :<L»bLl) SjjaM 

^ a j^iJI j uaS jill ILa j^-lc. SjLaB j-A c-laill 

jju-ll A_5[_ysJlj 1 *11 jj /UJj t<L_ijlil!j Ajkoll j aIjLuiII idvlill AjVUo A^Jikll 
jl=U Jl Sjl^aJlj jL=>aJI sk* (Jjsjj \l L$J*^ «ULa> jA (Jj (jlS^ 4 (j- 4 -ki3 

£.La 11 (J j aJb La£ <£i_1j jl $.La j_jll jliall 1*SA (_)j=UJ -^J ‘(Ajjlill Allail) ^Ia 

.(_5jL*JI ci>UJI (jil! diilSllI jjjk aIj^^I aIL*. 

JJ. •a.^nll t_SvUJi (jjU laja Ailkll JjLjj ja*J fh dVj^ ll! oM J^LLj 

«A_Stkli Q-A A_ljtA CiLjaS jjJI Aa*lsa Aili gckll S- 1 j \ i l^AiO .j^jlill >— £Ullj 
^Ju La£ «itkl! Qja j-jjaII (j-olaj AJli A_j^yL*Jl aJUJI j_g.Il c-LaJI (JjaJl lo-kc-j 
(Jj-twj.j LaS saIILuJI aJL»JI jj^v 4 ^ (jj ^ AjjL*ll aJL»JI ^^1) gtfill klxxl 

jj-al i.^ajal CaV jdi'l »A A (Jjli. ^jjj AjI/LlaiII aILi. ^11 Ajjlill AilaJl ja 

.(Strahler, A. N. 1970) Ailkll jA aMa dl^S jMklj 

JJJUJ <A_jVI=k t*! j-y jA ^IaH Ijkj J^lll dl J. u a l l AIuJLu l — 8_J*JJ 

j^— ,1c. dl kjjn a!1 j j\ — sail jj ‘‘i^Tij ((djjlaJl) 4 j-s _pjjd^il ojj-AB — j A_jlLo 

^_a J ^.jjj A_iiJajVl oj-£ll Q-kajj (j-lc- S^j-^jaII oLjaII A, j a 5> (j_A / 1 V , Y • 

'/. * ,1° jAj (J ifLall £_}axll Aikjjj l/.Y ,1 0 4jJulaJl (JtaaJlj A _n ka il (j^kkal! 
oL-iaII (JaAj (^-jll A...u*ll ^Jkj .£JjLlill J A— lijaJl aLjaIIj dll jj-^.,ill j jlgiSll ^ 
A_uIa11 SjjAII t -tjjAj ^tljj J^all J (jUyi Jj (J jLua J^A J_gllll j AjAxII 

.(rA JSoi) AaUH 




<L*L*_)1 <1 l>- 1 Jl 

r a jii 

:dilkia-4^j jlaaM sUaM 

jj — a Y ^ _J J^SS 4 ^».Lul<i Cjlixa_L<Jlj jlau]l ^ olxai! ^ IjJlJ 

o_j_Skll 4 jl&H /V ^ (_gjl mTi 4-a.l. u i < tt. l l »JlA j 4»_ijJajVI 6_}Si! 4jaJ_ui* 

t^j-A ^JLa— ui]l I i-ji-ail! 4jy\,.jai>a £ya '/.'\'\ j»»-l ^jLall l — S^JtJI q] V] t4jjJajVl 

.^Y ,£ \ JS-3) i—L-oail 4 -i^La-a ’/.A) j 4juJaj)[\ 




:dil^j,VA,Slj jlajJI a 1 x 4 jiil 1 ■ 

:SjW * ' 

ts * 

i Jla^a j_U L-auJal J UDllxl dlUap_«]lj jLxjJ! ajl jaJI ApjJ (JiLaj 
C. 1 ..TU Y * • (^-aaJ! a Lull Ajt — uj! (jjljla.1 L..I.J.iii.l lilli j c ( jLaG-'Vl 

^ L t w i V I £A ojJulp <Olc- alpil (jjl j^JI hill jlj liiliSj ja-il! L»m fj Ji > » ■« 

(jjaliaJl (JpuU $.La!I lam .aj! jaJb c-Loll Jjlli.a.1 (_£Xa j ^.>ji.xi d-il 
4^(j;j_La j j> ^ (—jLJajVI aLajb ^*) fcljJ-uiVI Ja-i. (Ja SjljaJI 4-xjJ ,^ -3 
'da.j.J t_£j1j=J! (j-lblj J_paill j-uuj 4_plLaJI ^olliiVl dllb_j 

.AjjaxJ! CiSjLujlj (JfLiSj d)1 jlill ^jjjj j plj^J! aj1_p=*. 

L^ib^adl jl—xlll ^-5 f>Lail aj! jx <*pjJl] ^-jjjjjl Xal*jj 

jlajJI Lai . (_£Jja*J! ^tLaill ApjJ c a’M’iO i- 8 !'.’^ j al j4 I I I ^ i j i"il 

dll la.j.% aII jj-ic- 4 SkjlLa l$jl j» j*G.j]b t L ah-^ * ^j f Uii l*la 4&«ll ^ 

da.jj V ^Y * * (J-a*JI JLx jj . Ipuu jldaj j 1 g a *1 . U. -» J L^xlHiil 4-ii-K] L*jj t£l53_j 
jXJJj Lujij AjjuJI <JI jJa AjjIj (Jiaj (Jj latpJI ojl^p. 4p.jJl AjluaS dlli^LLax) 


•(* 


OH 


. Y 

4^ljVi y_j rv j rr ^ diiUpiij jUJi *u. ;UjL c j jl. 

alp 4_xjli 4_j|jyi CjLiLie. JjlL SadajVt ajjiiill jA £-bbaVI jl-xa _j 

^j .l"„mjU aJIj j>j_pjj-a]! j j_p K . l l £-H — «i 4 — uaLxj 1 1 pb. 4-LSl ibl jLLxa V l 

.I&jjC-j dujKJIj ^ jpillKil _j 

>=H 1>J ^P-' (jJj (^J- 4 CP l -*^ dlUaaaAlIj jLxoll alp <a>jLa j£J 

; 4 j]LL 1| l_lLujjbU lillij t jjk.'V 



4 .' -. ml <— ul j A-LilS (jdj-xll dL=»j.} du LS LaK& I^IJLaII (jjaj-C. 4_a.j.i .1 

.A^._j1a]I Ajum 1 ddaiaul LaK dLajJ d^l j Lai^j Ai^jLaJI 

dl l . Ioi-v aII yJc. I g d Ua tj_A liLiij : j Laall ^IjC. j. Ja 11 ^__Ja jll . l_j 

A_|3 £_ijjj d -jA.lt A-Hk a jl Aida jl Ax-uilj (JjjLdaj 

.ddVb W® ^ j£\ J\ lUyUJI Aod 

^~S dll xi-i . a ' I j jlajll oLu Aa.jLa Aid (J3 l] d.lj-fc JJd dliju£ui]| dljJ .£■ 

_>-gj i.,,,. l >, ^ < 1 (JjLa L$-1 a S jj-j£J I A-i-olij jL$jVI L$-iS L-udi ^311 (jpaliAll 

.Ujdj Jjillj ^ . n > ^Uu xJlj jJujSJIj (jjjUV' 

_jl .:ajll al_lA (_s-lc. Alail_u»]l jlixaS/l dLu£ (_£.3jj dua> lAdll*]! i__ij^la]| d 

(Jpal Lull ^_a J A /ill dVdoaj Sjlj_aJl dl_a.jJ ^iaLiij! j tdl j 

.Aa. jUll Aid (jJaliajl ^ljjla.j Vldj *1 * — £ * ^ Al.,Vlx a" 


If^uail ,T 

£S dja. (J-^ald <J£d f-Ldl A = pJsLudl filial! A n a dil l A*_ujS?l djj 
f | j ,,-v U AxdVl ' fl '* AxaiVl {ja £-ljjl sAc. l^lad AikixJ! allAj iAdj^li A iladi l 
^_]| A-iLdVlj A_U J-dll Ax-uiS^ JjljJJ •Ajj^dxl! A dVlj A a . miil (jjjl AjtdVlj 
dl l Ax d Vl (jjjldj l^iajxJl d)Uk.jAl A.. UH i l lj I^-xSjaj c.La!I Ajilidj 


A _1 ULA 


. I .11 ~L.„ 


*> Y 



: iliUaAa-4ll j jLajll ^ &Ua]| %£ jx 

lilljj jaJjj m ( JSjSu aLu IgjL CjLLjli-aJlj jlaJI ^2 aL-boll 

oU-laII cd^iJjS . 1^.,'l^.^Laj ali*]! Ailii£ *U1I ajl^p* <5 i- 1 

.JaVI •'JIjSJI ditj (jiaiiAl! jaJ jiiSS/l ■<ilj£L]| dilj (^ialLtll {ja SjIc. 


*l.luQ ^ A-all ^Jjjj t j a- ill £t_luui fj jAmla ^2 j lijjl 

(J_-alj^xJI ^“ LjJaj j ^3 4j^ad dLoJkLu) ^Sj (IjAj jl IsUv-a ^asJI UJ~*£ 

^ ^ (jJ) </•>_£ ^ 

.j_^iajSU (juAi ul t j ^aill L_).la. o_j3 . 1 


ajS . y 

(j -C. {jl_j£j£JI JbU IftK 2 jC.jjoij (jJojVl j JAiil (jjJ t-lAaJI a j5 (J5j Clu 


J~^' i_)Ji_aJ! aj3 aAic. jljjj jAili “L&.1JJ (jilll (■ j^l L )\ -® j ■ ' ■"fl ■ ! 

LH® jVl •(J-aajVl CH® tJjSlL-J j^=J t- j-=>- c^Lj tjjjS IjJ 

iiLlj (j-C. |» n J 4 — jjS^ftil aj2 jjc. 1 II Zj2 Jujj ^ftill j’Ja-uJ 4 oJ^a1! 

^ J — Wl bj-2 Xjjj _)_i.Vl <-_ljl_aJI jj-lc-j . J— »ill O^jVl £c-la — uj aL_U < - ' A ^ 


J C$1 • J— Al]| £jj4i (jC. ! JUaj aLuJI Cjia. L^ajl C-lAiaJl o_j3 (jc- AjjS^nll 

4_HSJ j_AlJi C_JJLa. qa ^jSI ^aill aLaJj ajVl g-Lmi ^ic. 4 ‘‘jfi 

. Aic. £Jij (_£ _)=*■ I 


^j-ic (j. n . rt tu l l j j_*lllj (jJajVl ^j— a i^\S £-3j i^j XaJI Loi 

>-jA-a. ijJi i— iL-jJ aT) i. !j , J*> ■ (jl... .-x.ai i j jX^li ^_S Jj.Va.j IjlAj aAa^l j 4 ^ lt‘i.i. 1 

(JS—uiJ .(jJajVl (jlc. 4_uLall Cll -\ , L u ii aU l»4i l^.J.i> j ^aill (_yJj ftui.ll 

t ft »^ilS O - ® Ajjlj (jA4_iiJlj J-ftll! (JSjoi Ijl Lai .^£ » 

. jj=Jl 5JLa. cLiAaklit 4jjlft]l tliLaJaMuill Jftill a j2 ^yjlj £y» (Jlijj ^ .^U 





yi I .U -r U y~-~> 


t < (JSLuj 


A-all A-lI^C. fA\ (JAJ 

■ . AjjIaJI dll^-lrami/il' ^Lmjl . ^ 

. A-uLaII CjU Lui.a'i £-« l^Li.1 Jjj U J J B ^Luij\ . X 

. jlaall iLui <>c. . T 
. a'i -> ' A. j (_Jakl_jiull AjluIj .1 
.IgJkLaulj ‘kc-_yM . 0 

.41 

u-iiuij jaS/I (j_j£u 

C^' •' 

. A_uLa11 i -*■ l-mi ^Luul .X 

. «.IaM (JjaC- tf 

■ Cjlki -v A l ij jUall jUja jjSIjillj JjVjJl .i 


4t 





.JUjJ! g-Liij! .) 
,4ii.jja]l tJ^i> . Y 

■■Wy' S JJ J t>J 

J — *j L^jljaJ ^A.1 JjJt.-i.jaJ 4_ijjb 4_Sij^ ^_2 £-lj_-aS/l eljxaj jjXjj 
<C.^)_UI (JU jjj _jj_ujJ ol_Lall CluL£ jJj <Lx)j£j (_ 5 -ljVI IgJtSl j-a (jjaij (Jl 1^-jljjJ 
. J l.%.i»i< 4-OLa!l jlaull ^tAaJojJ ^ r -ix- a V (Xc.'iuij *~ V * J 
L-i^-sol LaK j-al! J a -. j^ a (JlJ (.“ij-a-i <I*l£ S jjJ 4ax_^ajl (.) JjJ jjJj J 

gJ a -^u J-^ LijJjj Ji-a ^ » » (J-aC j^Jc. L_ljl^J JjLaC-Vl j^Ji 

.(£ 1 Jii) .*UI 


<* -M 



i \ (Jiui 


aLxaJI J_D l , ^ xxajL u aa. ^_S t — i -l aiu <Lii_jaJLa 4_uLa ( J j£ J-X- Sjlx 

:Aa]tlll (J^ljxll 4- rul' l A jaJbuuJ l »Ua1I ^ 4j_j=kjJI illljLult t JgS j . l^J Sjjl^all 


1 0 



aAl_jj A uaJa m il aLud! ^Lijll £AA ajS L -ii.ul t!n\ ll^laulj ^-IjjJI A£. jja . I 

. (JfLuolll dll jLull I Ails A.j .-> lfji.ii.II sIuaII A£.jjui ^S 

L-U-u i j jl bL-iaJI A_^\.jL« tjj i»j t_i!}lia.VS lAA dlA-vjj .^IaII Ailu£ , Y 

* 

£-iijV IjJai IuIaII (jAajjxJI (j® SAjlill aluAll liljalu lillllj l^jjljn. A£k.jA 
• Auil jLuiVI (jIiL-IaII j-=d P-Ja-f J -L. ^.„ia]I (jLaC.1 jix 1 i_Ls.jj dn^ I^jsl!i£ 
j -V*I l.jlxil dlW.llnH A_=dl aludl ajlja. l_UuUJ AujIjiuiVI (j1>I-1a]I j®J 

. AiluS (Jj! ^-LuJl ^Ic- 

. jL1»aVI CIiIaaS laJJ jaull Km (_ff jiuiA t-.t ji . l-a . i l (dDlui-VI .V 

A_uIaJI dll jLu.ll L_ilj_=ul j^JI (Jsfclj-uJI (JS — Au ^AJi d la ((J^ljjuiil ijSdu . £ 

.JaIjuJI I'aUa; dlj-dnl 

LfAlajI (jJ) Adl®l! diljlull <-iij=dt jjlJ l^AJj ^dllj AuIjjj^II ajsll -° 
. ^ijiaJI SjSJI t. a>^».i jltiull (_5^]j ^I-aaaII t. t t. i-ii' 1 
I^il l^jjlja. i _ u n -v * i m'q“' a ^j^jaull dlljluall p* I jjV A ini ti ll La I 

f. 1 ju.VI JLaa. jaj (dja-al ^jll diljlull dUj ^Aj taAjldl Ajjaull dll jLull • I 
i^_ij_c. jl-jj :L$_aaI j_Aj tdiljliU A_ujiJI Jal j-mll al aL ^ ai aALo- jxuu j 
^- ijia-ii jl_u j jji-i jLu j 1, ‘vi UI A ^ jl— UJ LllljU l_i jC. jluj Id j fill'd 

g. 1 jlmVI AaLua j® Ajs. jjj ^lll diljlull IAjsIaII Ajjadl dlljldll • Y 

dlljlill Auijdll (Jal JAill ^jlc. bAIc. jWij lAuC- eAjxjJI (jJal-lAll ji aJ 
jid j o^j_>A jld iUl jU (ijd jld ‘JjjljJ' j ^ e^- 1 ' J 1 ^ 

• (i Y JSd) jljljll 






t Y jSui 


a UaJI 

el — -La (jLi ^ <aL*J1 A ,11 ejj.lJ! (J_a.ljA ^_3 el .jaJI aJ jjl .1 »J 

jl — $iS/lj dj| JJ.. ,ajjl <J£ — uj j ^ - A a Jj l l “LuLL-lii LaLia dju 1— ojA £c_u_<aj jLLaS/I 

. OU^ILulaJI j 

.\ 

dll — JaiAdall jl d-aa_)Vl (jC. Adaii-LaJI (^lallAll ^A dllj_ir\ ill 

eJ — A (j_y_£ <— U aaj el laILj dlbl lal A j il xa dlL-^Lum dlli 4_aii->aJl A,i mj^dalll 

dl-,a.j Jj ^juuj^jjJallll (_paiadAll £-\i (jV jl el-Lail e-liLa jJC.j Aja-ii£ dlLdiiiLLall 

JLjJj f.Loil I A3 _Lo (jj£j (jl l— l.a .1 Jaiia AJLaJI e.AA Jj J-LhJl f.LaJl ^t-Lujj (_ 5 jluiA 

.‘UuLJI ArvLuiA (ja / 1 ,A j"l Y (jjjL# Y ,V ^IxJI dil^i^-jJI a^Luia 
: AJIjJI l Jl IjjLuij j t,„..lm-\ dllj j-j l ^- J uojj (jlLaJj 


<w 




:Tectonic Lakes CiljxijJl . \ 


(J j*\ — un 3 ^4_AiJajSn a^_ uiflli dlL-S^p*.) 4 Cjl iLudl 

L^oS d -X.- a . li ^Jill djl—SUaill (_5-lc- jl j^Ac. ^ jJaj dLdxsLidtt 

(j— (jJajVI (_pal iaJl C l. v j . % . i*e_uJajS/l 

LajiLu aj.y^j liLJj ^jlc. 4_liLaS/l (JAJ ‘f-LJlj adL LiASo JAj-cla jSjJ lj) dll jj^-lll 
•4“JJ (J^L Sjxvjj ((jJjVl gi cjjaI! j^J'j ‘^Lja' gj ^W-^j 

:Volcanic Lakes 4^^ cj|j;pai\ . X 

_j_3jj l_<a I jl_i JaLAlU I...U-juij Cllljj ~>jH (j* (j£jiL 

l_3\j a jj-aJ cJ!La .(jlSjJI Aj5>j 3 ajjrvJ LhiJ^ C5^) C^Ajd Ajli J-A*-<a>a 

. (tV Ljj ajxaJj A juaaJl l 

••Glacier Lakes diij^Aall • ? 


ujjj-iaij (_g> vdcvH i—lLuijVlj d lsw . i l CjlaLaO fjC- £jil 

^ 1] A_*-J Uua dll, 1-rtjiA. ’iaII eAJfe (J j .. Vu J «A . . * u ^ . " J J V i. -rti . i i dlij ^—daljSfl j^-S 


j_Vjj 11 (j_^_£j dua. dlijlili (JLad ^-i (jjSu CjI jixJI aAA (jij 4j*«alV (dll jiaJ 
AJSj . C-LaIIj |»_jiA LjAij jJb-a-a Aj-a.j (^ c " L^ 4 *^ i- 4 - 4 fG-11 (Ji_^=i _)i-L*aSMj ^Lls 

Ixuijj (JLouij \M\li <dalV j A^aU VifL uV' (jLLIaIS di j ^ .^ i i <— iVi d 

.(a jid) 


^ A 







:Depositional Lakes Ajuluijtfl Cil . i 

jl lS^J- ^ ‘ ^ LaJI jV j— i! A - r^ u , ‘i LuLuijVI dl J ^pj l (jjSaj 

^..\c - J_<xxj ^_S dLAjjjVI e^A £_dj3j Lu^ic. j (JAd 

,^£0 Jis) .di jj*s J (jjfij Igik dlxall IA-Xui 

: Liu (jil! cA jjajJI . ° 

d!__)J-ij -i l ^ lr- o jilldl! ‘dalixj 4 j l~v" 3 jjA51 Jajo 

dl UJ-S2j gJ j-$S/l U>Sj t.. t i,.»<i .i j ‘ jW-^' 

tj.lj-j Lxl* £ j£il gdU. daj]l dlAafi SJAuu gjjj ^illj tAol^l 

jj& ojLp tj-4 Jj^^li *■ lAj=^A j ± *J (jJ) 

(.LjsJI jl J S-d ^ a Vl aL_i<d jl 4_uiij J ft J oLl— o^-LdJ (jl (j_^4j ^ ’ A 

.(n jfLi) <y ij=J» 
^IaI! £Uj j] Ljjjuij Liu CjIjjaJI 

(jd jVI ^*-u. <J? jLuu. LS-I} J-~^ d* 3 * 

*l_^]L LajL ^LUbj olkJI dUdiidJI J\ J\ <3^^ lW 

(jdl. Q’aJi j ^UjjI Lima. ALiiij^ jl Lsjb jj£i (jl j£-J LHJ^ J) 

. ^AjaJl (.Ldil 
:<U&likuaVl LjI j^aall • V 

3^ ^J) ^jh jUfti ^ <^k o^V' 

jl dl jx^j (^u dl J] c/JjJ L^ JjAJI o-iA dilk o\±A\ 

^ Sj k ^ll JjAxJI ,LSi) tjift u^' dil jp^il 

(^jll dLLc. ^ JjA^M dl ji3J ^ S a k^' t> U 1 ^' 

jl a_^XJI ^ l^Udul Jl- Ci >' ^ OJ^ ^ ^ 

.^jajill o^' jc-bU 




<1 r h V t a <j ja5u 


U 

^ ^ 


: Swamps Ci UiUuLai l -41 

jl jlA- i k i VI A -x.il j (JjAxll aJJ 3 Ajaj l...u.»uj CjlxiluMvJI (jj£jj 

jj— S j (_jA_j-j Laa £.La] 1 A_Sja. 4x.j_ui ^.lc Ac. I UU V i ajLil jl Aa.il Ajaj L. jjmij 

{jl — 3 Aj jj ujaII ^ a Ai l jV 1 ^_2 I «| . A_jA JaII dlatlH uia' 1 (jj_£jj c- 1 oil jl jiLuil 

j' jlfriSM dliLdaS Llu».i AajIA dbn.iVuuA I^jS {j_jiij A_AaiA I aII {jJalLall 

(jl (jSwAjj . dljliill JIaUj Adljluij/l jjlaLiAll (J1 a Aalajll ^ulliS/l (j Ajd As'-i'ia" 

:<u]llil (AjLiLuJI l-ujou dl jjall (jj£jj 


AJuLjui A_ia. dl jlj (J jl_a, dl Jia.il' {^i djAa ^lll i—lLuijV' dlAaC 

. dU lUmA ^11 

lJLIa j t-la jn. oil jl jajll (Ja.l_ui {Jjia {_g-lcc Lilli .AlaLuill d Lxil I u iaI I 

. jI^jV' dULdLis jl ^jIaII SaaII dliLic LUuii 
$.ULlj mil A ,llall (jl_j jA ^1 (jA jj dp . .AjjJalll {jAallall d Uft'inn A 

V oA— AaJAll A_i vlnll jS? dl. n^'i uu aI) (jjfLi {_glj o Aaa.iA A ji . a il l A j^Lil l 
{J, (^_3 A-i^ota. {.LaII Aj_Sj jjJI (jAj_i I" -4 * 4 •cH J -“l (jl] el-*" 


.r 


■ LJiAl 


^.I—aII (_£ JJ U1A ^1 jjjl j\ j l U^ V i J j_La j ' j . j Lliii {^-iill dl , » ^ . u -iuaII . £ 

(jl al Loll J- 5 A *_ala. j jl LaV' dji — w jl J aIauI (jAj-J d — p . -(^-3 jail 

pi — a" £ jja Jl (jAJ J Laa . Jjall «.1 a11 (JjIuia Jj Jl A-uljIuiVl 
jj <j' c-L-aII jfc—Aj A_a1Ajl 11 ji jl A — aiVl A — IS < _1 J — uU j t Ja jVl Ja_ui 

i - il « a il . ,. *1' 



: Rivers jlfriVI .£ 

daJj JJ-A tj-A Jji (_ya jjj) SjA-ii-a 'L.pLi ^jL^a ^~A jLg-iS/l 

; mUjuiaJIj J-uJI j jjjLaVl (J jC?-* 0° j* 1 /jW-* 

.^i_)jj|.lllj 

^iJlj Ai-udl ^Ljl Jljla l$JS t5jl=dl ^Ldl -‘JfrJ L r 1 . u “ j jW^I UJ^-“J 

jJjll (jLjjj ji J^— ' el_JA jl uil sC« ig-X« I — j!3 (jj^J 

jILaVI Ifiic- Jaluij ^1 ^^jubl jV I 

J— *-aixij .Catchment Area >$-d' W^° t5-^Ls j-«-^' url' 

» ...lj < k^j_sJ ^.jJal jl A Auit^J (jJaucill l.g » ^v» J £)-£• 4 — J^-lll 

.Water Divides oCaII ^uu£ Ja jl»i. 


: jtfiVl uLl ^a j 

A-uIaII j-Ilaa ^^ic. jl$-jVl -»oajj 

.A-ljJaA Aj^ij dill jl$-il ■ ^ 

. (jljj-' D* °- L4 ^ l * i - <3 ^ 

.<04 jaJS aLudl qa 4j.iAj dlj jlg-i! . Y 

. A Jnllft. a Aj.AaJ dll j jl^Jl • £ 

l^j Liil'i (j^uS A-aUa!! dliu]| t_Luia, jl^Vl <■ ’«>*'* ■Ail AjjuuJIj Lai 

:«lxLi^)JI ^JalLoJI jtfrjl • \ 

Lfl ,» >i ljsJ (^-lc. iaiuu Cai-v lAjiajll (jJalLuJI ^4 S^IjIa]! jlgiVI ^A j 

^£-3 dl-ldl ^^JbJI ol_baj 'dS^sJI sLoaII dljLuij 1 «$[ jLIoaVI ^ja *_ j ' A CIiLiaS 

c^- 5 Cul J-$-ij ojj^Vl J$i (Jja jl^-iVI “M 4_jAij LjkJI (jdlj^.S/1 

•u^' If* J* J$->J 



' AsLaJl AjCu j AiLaJl (jjJatiall jl$i! * X" 
A-ila. (jJaLla ^_S jaso j A_lLj (Jjlalia (j^ £-lii (^JlII jl$iS/l tiilj 

Aiadj dlljlllj (Jjill Jl» 

: (_5 j^JLlI uL jj-aiil ililSjJj JaLul 

A_^yjllillj A-LjoUJjII A_ulall (_5 jl_a^nll L$jL i j.g.lll A_ul_all Afxuu.ll c_4^*j 
IXA j _>$JI 0 * lfr.C a . « A £a <^1 J 

Ja-aj .duxjj .Ajjjllill j Aj uu l jll AjjLall (_g jl-\.all ^l=J.lll ^jia.nll (jc. ojliC- jA 
l _i_jjj^ a al] CjlSjCi JaLu'l ^aIj tAiLliia]] ^jjjSull A,».nk ^lc. L_Sjjj-<ajJI 

: t/> LSJ^' 

^^a-all—J ^ AuSj ijLiljl JaLajS/l I jji JjSI _jAj * (jg^ajuoll JcLajll . 1 

J a. Jj ^Jill ^ Jaaill IllA Cjiajj .S^La. Llljj (JiC J^ic. ^jil j^uLUjil 

.(£ ‘I (JSLuiJ A j^nlill (J al_j*J AJiiLa!L» A^ijlis d iljj A^iul diA lfrjj> 

U j j (JSjuI ^Ac. jfrill (^-uuj jil (_£_>^a]Ij tuI jjll {^aIjj Aaij : tiliLalall La\H . X 
j j A . ^-. j A-lli-a jjdua ,L_ial_*j (j_^£jJ (^Aaliall dli dW j j A_ajls 
A ( J^ u | A_uLill Ajjaall dLlajiJ Ifrla jtia djlijjj aLaj^l dfraj Ajul 
dllj ^ jUl ’ni l jj ^djjlS^jll i J^lal l ...iall ^-3 ,At xv‘>U !a_A (jj-Slu I^C-L* — ulll la a 'ill .V 

wl J yijA (j-4 A ‘N jl ••>. IfrjtSj AxiLajl A SI J,. Till Ailj^) jAij Cl lja t^jljj]l (jaJ J > j-t"l" 

.(i V J^) 

A_uJajl (_} 1 ^ ■ '.' 1 ^lill ^IjI.IA. 11 ^JS .lria.ll I I.AA {^J-^CiJJ ^^^jl^Aall ,1 a a, ill • £ 

•(° , (JSJ;) AA3VjJa 





(». ,11 ,M ,IA ,tV) JlliSI 

:j4iu jUJI 

^jJJ 4 _x.i.:x Lfrxla jj ^jJI AiLuusJI _^il] ^JaLaJI 

(_^ajl — uu>. Cj!5 l_j^S-« ^)-a.V ^jLiLa (j-* lS J ■'>■*" IxA A. usia 

:^L La j^JaLaJI ^ujjj t A-lLa-xi 

i jliaJVl Sil-iLi l*jL JA«JJ j l J$ii] 4-jl.iaJI A-iuJ! ^icV 1 (jja _pj| JfjjLjj 

, <= 

diaJll diULcc. L1 a J_^uuj iUjjjji jLu]1 ^jSLj 

cj^vUllI j (Jjlj_aJlj a_jjUJI diLLj jolaII l 1 a jjSjj i\/ 

* 

J A-& UJ-^i L-a 4^ Lll*JI (J^l J3*Vl ^3 <_£ ja^aJlj f-Lall ^ \ jjojI ^JaLLuj 

, ^^OLoll £tJL-<a 

:JxuijV) 

tS A_jjj\j]| xiljjll JJl*j ^jtall (_5 j^a1I qm f- jaJ) !a 4> (J^lj 1 

Siji ^^aSLlij jU u j_a. JS_u (jic. s-UI ^ j^a J<Li; j 

-<iL^aJI £-)j_J (jJal — La (JJjj 4Ja_uijl« 5J _^AaJI 

^ * o 





— Jli ^y£, 4j jj'ull isljjll (.lilll <_umj ^jLail ‘ — Lj.>.^ijll 

.01^ a^u. Siib 

o^ajaJI 

l .iltb £C — A*^aJ A-a. iV I (jl_j 4 lig juJi (^JaLixii j.fljtlii tJ-.^Al \-^a.\ic- 

lll UI> *.i/ail ^jjSajj 4 (JSaii C 5 I& ^jlxM (_£ t _yajc. i)jj ^itliljj 

. ^-i . 4— lUiljill 4 jbr . jbjjJ 44^-ill pl.AjLM. ft ]! j 

:<ii[A\ 41uiH1 Mills 

•• * 

jjla jfJaSlLj 4 _ I ui*v'‘i j 4,i in A 4,tlaLa 4.u>..n]a]! 4_uL»l! L$J)\ (Jjla 

(J_y_la (j_i J 4_S^b«JI l 3 'il j 4-jjLill 4Sj u*ll 4jlilS jIjjC-I ^Sajj 4£J^)-a jJS] 

4_bl*-Al! l—l JULX liLSij 4^vl— uid! £~a (j-ft La <LilaLa ^_S ^jLall (jbjaJI 

.(^ / ±>) = A :UtUI 
J 

.4_ijLa]| 4,SaA1! 44j^ = ill 
»• ► 

. A-uLiil a ! ! (JjJa = -b 

. ^Y^xS) jjiajaJl 4 „?v l l > » <a = J5 

uLjx-suSl AjlaS 

:4allill 4]jL*-a]l i— i.aN i iu <•*]]! 4 _iaS 4—jL ucm qS-aj 

(_)n x ^ = di 

l) 

.£ijY j> ^Lall t-Juj i <->*il ! 4 _laS •= ill 
. J$-ii] (_>*» J*J! ^UL ft]! 4_a.LalA = |» 



^LaJI AC-^uj Jajaijia — (__^u 


:AjlijaJ| oUaII . j 

(jl VJ 4 A_uai_jS?1 Aj^)% u-i'I CjUjJa]! 

A-JjJI oJj-=k._jAll 3_jjjaj]l ^—Aj A-iaJa-ui ill, ^~ill »Lsa1Lj ^A.t ui LaLa tilU* 
O- 1 * SIj-^aJI <_ilaAAll • JaISI A_L.^a dlliilt ' g Ur~uujj 

A * La]I LI .Aj^jJi ^XH'X J CjLLuA f-lj^ II ^ tWliilt C" \ 1 4 -J^j!lH 

t^JUil !^k l_jjLll <aJLa]l «La11 ^JjSM (jj_)i_<L]l 3LuJ (^Illl oLjaII t^ 3 

(j L„]a.)l lj J _ 5 lc-Vl frUJI (_^jluL4 l_ijajj Jj!a^ j\ £_uli) ^^Jc- ^T»uiU 

c-' — aIU <» .) . t LI l a 'I'kiflli .i^Jl _ 5 _a> j Water Table ^Lll 

-OLl^il jLLaVI oLa A_ia£ £_a J0_il» <JS3 j (‘UlSL* ^ Hjt!] (jUaill lAA jjjijj 

■ ^ 3^ *3 L^ 1 JU J 



- I tj a _» .. 1 — - 1-1 1 «.j" ( l» i 1 dltUjI oL»jJa-ll ^ 


t^ -9 A-Jc- jLS LaC- 5.131 ^jjIwa £Sjjj ojjiS jLLa] Sjjj Jbuis 

o^jVl jck- 6^ Mj 2L* £ij ^Lll J a*J l^j JjUI uiliaJl SJS5 

.AiLJl iSUi-B ^ o^jVl a& AJajll oLLull 



^ 3 l—Aii ^Lj 2 ^a-1! fl l , J aH CjljjA_uiA (ij^Lj A ^ jj A_jJa^]l (jjaLLall ^ _i A 


L-a1*JI A_Aa1x!1 L_aI t£J — uLal! £.La]| jfi uu jA i_$_y 1 " J ^ J (_ J*\ 'ul l 

jj (j _uj Idjl ^ a. ^iTi V A— Aida jl Si j^-aI! A tiUl l 

t..jl „ , l . Vu j . i! — LaJI (_ijjAa dl^d A X .. I .L H 4 dAuuij AaIaj dlAO AjlJluLa A_ajJa 


tlH® aJI^ ^3 ( *^ajIaa1I j aImS dllil cA t la iflU a 2A ^ALaJI c.La!I (_g jimA 

(_$! (jia-iu^jll A . i'S-i'i aII jJj — < i £ajLaa!! <. ** ^ i\ ^ lil L^a! iA_ajI.i]! Ajujaa]! Aa\\-.H 

uV u-iLiaJi S jlja ^_a ^j-c. <wiij2 (— i j-uj ^ajLlJI ^li cjAjioJI 

^)-C. L «i ^ ^Iu3 ^ljjLjaII tdij £)■* C>1 j^Ju-aoJ n ^jLaJ! (jULulII j_S Jp' * » *<\ 

■chj^ ] 


®L -uV t£.! aILa A a Jl mi a dlLjUoi .I_a. jj V A_j jl j-v ■ ^»l ! ^Sia!— I aI! ^_3j 

lij La! .f.Ljdl jl_laj (_£_]! A_jjj]I Laa ja£I Ax.^juU j A aja jLIiaVI 

Sjl-3 ^2 d hi.a'n'i AaJ-IS AaS^jaw IaIaa La] i(jj£h L($J\i o2ja >. _ja Aja_jaJI aLaaI! dutS 

'-■» uj £.L_a 1! (_jl 3r»i (jbi L^aLaa ^^A-auli La Vic j AIaLia A_Ala_j A_ia,j]_jAa. 

jl.'l ?dil lj juu di-ij£j A_a 3 _ya. LaLaa La]j .Ax jjuu A^,. j A . "u . ia" aLiaJI V j 


. (_3_J_)V! AJlLaIa (J1a AiU. (JjiaLiA #LajL AjJaj (_j1»Laa ^y& 


diLLJa 


Ja jba. Lg,'i5Llj t La3a 1 Ajli Ajiajll ^jJaliAJI ^3 ^LiLaII (jUoaII La! 

A_j2j^I (^LI-La ^Ji (jJaiioAj A*jujAll (^^Laa]! ^3 (JLc. 3 tAAjJajS/l jjolSJl 

. A^aajaXIII dll > jti'L IaJI j 


» AaS jaJ! aLaaJI ^Ic. S JiJ^a]! lLaI ^-II La! 
djli (jIiL-LaI! ^_s a_as jaJI aLaaI! -il^j-A ‘• Li ,— ir^ . : jILa^! 

.j»LiJi! J! jL jHaaSM L^a 3 dLoj ^ll! j AjJa^l! ^liLaVI AalaiLLj 

J Aij j) A m' ! LjaS (jJaLii»ll ^3 AjS^aJ! aLaaII ■ ^)- ~du ll 

. jiidll! 4 a 3 di jj ^1 ^LIaII ^3 Aa 3 j=J! »Laa 1 ! A=Jjj 



ojLjj ^ jJjaII j l a -ufi]l frLlxiJl AC-tuij Clua. I^jLiill frl.laa.ll .f 

L^jJ jA-L j! ^-jll (jl^l tall Ajj^ail aLuJl (Jjj 1 a in aLiall 

. Cjliill 

juuLaII oLlaJI Aa mj ajLi j ^Ic. JiiLoil ^JLxaJI AoLujj l!* m-v I^eJa-uJI A^ljoua . £ 

0 

oLaaII A-a.ljJ (Jil3 ^Alia JJC-j LauS £t_kaali q\& 131 Lai aI_£S ^S^aJI frLall 

.Aas^JI 


: AjjIaII .J jIjaII ££&uLa 

,A_uLa]1 AjIjaII I»_il jilul J (Lj ^]j ^3 AajLaII AjS_ja! 1 dl^lSjuLa j ‘ *-> a jj 

:4_uLall ajIjaII tijjlj 

£— { ( ^ ' 'I'lll l j ^^C-Lij-all j»A£i]lj (jlLuill AAC. AijlgJl SjLijll diAl 
<-aJl*A A 1 luLiall (_J_jJa]l Ljl ^Ac. ^11 AjLiJal . ^jj^ui aj l (j^)ill ^3 ^C-l^^li 
‘(^H^jVl-S A nul l ^y-aalj E- lijj_L jjJl t^oLuJl .l a jlaAl" ^Ia_ju1j LjjlUll jALl-sxa 

■ Aj » j i lal l AjIjaII <^_il_}jluilj tfrl j$J1j aIaaIIj 
A - jLu ll <J£1— iLill ^i QA Aj ajji-il l Ajljall i_il jumIj tj jllll yli (^ILllljj 
yk LlljJLlIj .liiimil jklUJ! ji jOiiaJl ^ll^all ^JUll ^ frlj^ t j^aall 13 a 
A_ aJLo JAX- LfkaJ AjLull CjLijla ^ jjia ^i AaijG a! ja ji SaLa £ jL 
A_sUall jl 1 _jLjjj£ja 1I ji Alkali llAjjLallj .l^JLaaiuil yA A=o j! JIajOjuUvU 

• 1_>=»1 J-aS/1 Aj l_Ux>uj jjLuuVLj (_$aS? 1 (JjaJj ^ill 
(J J-% jALaaaI! jj^a jAj-axa ^i (j-a (.T.lUl-y a AjI AjL i ijxj oIaaII LjjIj j 

(_g — 11 l_lj_tll .A, ill A al l l^jLelAfrvluilj alaall ^ic- ^)-utill ya 

• jj^lllj -t a J alij AajI jilj tfrLail Sjl^a. A_a.jA ^yij 



^ — x<uiaVI V Ajij Liiui V jjVvfv ^Ia]! lijjtill jilo j 

Lg-lc. LjS J j ^3 Ci \ jill j$j aLui djjij jj| .[_£jiJ Jj AjLLoa jA (JaTi'u La 3 !j 

LuUil iS Ac- luijja jjljll j$j cjjH jjJjj Ijj^u. jA JS 

.dl^uUl ^ i—Jjiii j$j eljA ^Liu jj! tiiliSj 


:AjjLa11 Cj$1j jjLuoa 

:4-ajUJl oUa]] . \ 

(iLjaII j-C. &jLjC. ^J*sj i»Laa]I ClljJj j3l_i^»a ^Jkl 'LaAlxJ] eLudl j,m,,~i 

jj r.. j AjjjJaC. LjLjj^A ^.Ic. {jJjI=Li A a11LL.aH AjjJIq]] CjlUaLSuH jC. AjJjtill 

jl A j|ju 3l j_a (J£_mlj J .A_jjSj^,j 4ac-U_u]j A_i^jjj=wj A — 1 j ^aC - 

IoLiaII Ljjlli j^l naA fJt>\ jAj .Ajillc- jl AxlujIa 
I'L l] ua]| Aa^IxJI »IjaH .1 

*• V ** 

jj nil (JLixjLu>U a.5>'^"uu<i" aUa 3] jA l A • qa ji&i i_)_p>jj Jlna . 

Clil_i jLiill j t ■j jilSLiI l j_A A_llU LLiLaaS ^yic- ttLjAli aiA .A_^olc. »Lia 

. diLuijjjillj 

-4 ir. 1 j 1 yiH A^o^lxll aLia]] . 1 — 1 

•* «• * 

j\j-A ^-lc- jJj-j.-Li t ^-j]ij iw-ill JIaxIauVI j-C. A^ollll sLiaII 

4 j'u r. j] J_A ^ glc. jLsJ Igil (_ji] AiljJay]-J A j , ». i a <aIauj ojLiii AjjIajS 

j^k. Cjjlj ja AjA.-vJ Ia ^j]j AiljJayli A^aLui jaiaIj^j AjjI^j Aauijjaj 

:Ajc.]jj]] AjoLx]! »IjaH 

AjLjaVLl <_U^iH A-1 $jjj Aj jjSoC- aIjA ^^ic. Aaciljjil Aa^UJ] uLiaH jjij 

1 a A_a31c. al_u A_jc. £tiij is'^j LjliljaaJl i—iic. ^-lu-cu j c. dijlall 



A-jUjaVlj liLoLkil jjiwLa. (Jlx Ajjj-ixxil (jiaxlj^dl (jx ^Ic- 
oL ixll al-ixll aJLA !_lj_uii .A , tljA xll (j^jjlull CAjSjaj A_ijj_ia*JI 

. ^jjj AjS^aJI j A-pJajuJl 

: JaiUb Cj jilll . T 

.kiill 1 ■ A...-dj-?»Jl j A_iaJaiiill obxJl Cli^li ^3 Jaiv li > »j 

(jLuJl ^I.AAj-!.u 1 (jl l_x£ .Igjjlj AaiialJl oUxll u^\ Ajjjjjj (jxjbll (jx 

/ jiinU * l a.\ icl A l. >-> l A. (IjLLo^lIIj jUJ! «bx tS^ji (J^ 1 

jl jha. ill ol_La -rf-iill 1 x£ • jbxfll jiijC- gj JaiiKj Alxixxll 

CJjJj Ajj^xJ Jaii jl Aal^lxu iai) (J_^Lx (J_>x liili (jl£ c-1 jjjj C-l Uru . -\ xJl 

. i->l Uj^ ^llj jLxJ! alxa 

: jlkxVl />Ua j . V s 

^^-ic- jS?l 1 jAjliA J p Uaiil Sjlli A*J A_t^alA. J jliaxS/l obx (_£jiax 

t _ 5 — lj (iLli (■fxia. tCujjill J ALUjjISIj jbill l$-ix Ajljii-* dllijl* 

A jlSj^jxVI j! A_uijjjVl A_C-11 lxi 3I j_jJal_lx ^_3 A txabk A_j>^a.xUx jLJaxI Ja^Lix 

. AjAiSUI j 


:5jlua]l o}Libi]| £l^*b &$iHI . t 

t 5 ~^j (jA— a ll A — xali. j Cj!> 1 (jx AillLx £ j-h (j) 

e^jSf' jjLLj ^Jl IAjj ^-j ijLiaxS/i -Lji-ui JLiC- AxLuJI aIjxJI (jbjA 

.jl^JVl ibjjb ^jlj^xJl jl jy " abxll abxjb 

1 ^ > 



dijiSl! JUii 

cjr j L ^ J 4_J jiil gr 2 ^' lj - 1 >^' i>* 

•t^j ( 2 *^AY 

( 31 .LLS ^j "<*£> lF^'j - 

.4 j’n-'ij"ill dllc-l > thrill j t^. 1 ’ >A || 


(J_i» «.Ia1I 


^ aJju Aj*j “W 22 - 

.U j ^L-ajlIj jjiuiiij c1iUjjj£1I £^1 


j\ Ojjill v#-“* g-% : </^' “ 

lIiLjVjNj j: 1 gj J-u«a. L-*£ Sjjjiil c^nlL»ll jULI 

.AjSjjaVI aAaJLnH 

t U Wy^ # L**1I ijj^ CsA' ^ Vj'j^ ~ 

^_j . -' - n^L -' . .. I ^ £jU~*l> o'iAA QC. liili j' jW 2 ^' 

f l ,U«H L*-» oi?^VI i> lU*jj <^' % j \ j=l £U5j'j ^jf 21 ' 

,5jjLali cjljUil! j AjSauJI Sj^iil (jlc- 

:4jjL«JI JjIjaII fjl C- AjaSlxAil 

0 - rtJ .r, tlsA\ ■> j'j-^ u' ^ ^ ^ 

11a ^Jc, JLLaU^l J*J 0-- j .^jJUlj <Iil jfi-VI ^>j (j^WJ oi 2 ^ 1 
> >n jill j jjjI^II 2A»jI (> * V sUa. V t/iMj j»W' J- 1 ^' 

djjJiil i3±> c> ^ °* 

: ( jjjAa (jc. lilli (JJ&aJ (jSL«Jj ‘^i 2 ^ ^jl^ftll i_il jjjxuVI i>» 



nJlJUwVt (> 

;4-l]tSll (J jj laJ C— 1JW . J t»_sl^jluiVI (j-« AaJI (Ja.1 q* 

'Jji lilljj liDl^luiVl ^ JJ U& <-il jjluiVI ^j?Jl ^jU=w . 1 

„l ,A\ CjUaS CHi uj'j^' 'SiJ^ (J-Z 4 '-^ uj'j^' ti>' 

j l U. Vl (j£- i LJa_j*A!l al-Lull iJL)1_ia5»j 4-jj->. uxll 

1 ^ 2_^1 ,.iU jIjaII (j>a (j/il-k’illj lillj j l^vsl AaJuul a-ilc-jj aLboll 4 1 1 » a . Y 

.4C-1 n*ill jl ^^11 ^3 Ig^al Aiiuil ajlc-l (Jxl 
A .ii 'jll J iaI I (j— C. JaiuJall i. ,. fl j j-a > ~*)] tiijj j i4j3j^. 4ojL» jjLusxa ^jC- (. llaaH . V 

.1)A=>J a^lcy (jla-aJI l^J ^tu (J^UujjjVI ClaJS 

A .<!r. jjjljjiI ( _j-l £: ' ((ji-all ^_S »Lia1I £_J jjSl 4-jajLk^a ajlj! • £ 

. A-uijj 

LaJjIjx lJI jii-uil jl iJjjJj ^j-a j^lll {JjAII (jlSjj (_5^1 j^C-jll jjJuj . ® 

.CjLuiUJI j JaLjcaII j (jjijiXtll j ^vlc-V 1 (JjLuij (jjJ^Jla ^jc. 4_uLall 

:cj i^llil qa ixll . Y 

IjJj La£ liiljj 4 jjIa 1I jjijj&il Cj I jlj (j>i .W 11 djlc-l^akl aJbo ^Lall ^jfLaJ 

tlljJj ^j-4 (JJii 4_j^ali. 4_Jijj Cjl k-> a ial^Lallj 4_*jl*Jl bIaaII 4jaJLcx . ^ 

.4a3^aJlj 4 j jIa. 1I alo-all 

4-jC. lii-all 4_a4l*JI aLiall 4_iiuj ’i'll ^‘ 1 ,^.' l ^lr. A . ^.1 4. ^jailjS O^ 21 ^ ■ Y 

.e-laln^al! OlL-asl ja]I (.lia^ Ifl.ic. 4_ajlill 
tlll. il'% 4 (j-® - 0jl— ill ClljJllI QA 4 jij-1 11 J 4 j-1 U.,,'1 4_jjLa]| jJiIj^claII 4jLil^. . T 
.4xiljjll 4.1 x.h~i»i.a1I 4j^iu~> 11 dll.lnallj 4-C.l i >*- i 11 
(jA-all <Jj-^ 4 K-t l > 4 'U^ill ClLjUlill l—iLfLa ^_S 4jiuaJI Cjvlwiill 4 -y.'ln.a . 1 

• 4jjjaLa 4jj^iaj l^L* ^j-aiaull j ajjAll 



(J_j 3 Ja-ilil Cj^Li ■‘L-Lv^L^a (j-4 JlSLlSL lilijj iiilllj »U-all Cjjlj (ja A=JI 

.Jaiill jj j \ *djlA CjLiaSj l^ixaaj 





ijSfi s 


I^jLjuU 


LH 4 <-C*j±la A^Jajfyl djjikll ^jjSS 

• t>ajVl ^ SLijJI ^jlc- UjjIj l^Luuiaj 

; LaA (jAiixla 4_u_iajVl i- «ll*?i j 


L4 jUj 1 a j^yJc. ^-a^aU. j j v^ (j_« (jyijjj t(Sial) JU-JI 4 jj.Ja - 

* _0 ox C-s'-AiJ j f* j^lVl j l%LuJ 

^ u xJ laJIj ISJj-JI ^ o^ii jjj^, ^ j i(Sima) LxJI <LL - 

'(°^ (J£-uj) ^SV • Ifr Lif . (Jj-ajj dlljlJI jj ri . <. <a IgJaaJj 



L^Ul i,j> 

■■ < - — ^ — 

A . jk»> taJlj ijjLaJI I 3 ij-itiJl aSUw^j ^ j It 

M JU; 

‘•^■ ^ *" < >°j^' ^ 3-u^ jVl Sjaiill cj jli2j 

# 

Sj_^ill CoaJ 1 £a_« JLS] Laiu t4_kp^| Ca^ <L1S ^ 

.‘CuJajVl SjSl! dJj ^ijrv S j^lll si* t; JLi2 j tSajUJI 



:Loa <jA' AiiiL>s jsl^a ^ S^ajS/l S^iSll jj<-n 

.^jijjiJij Clllil! lllL Jj Ig-jjjSj ( Jj\\ j jA. . ■ n' i J :Ajjj^ar- J>9 .i 

dlLaill o-c- 4iiL_ui^i 0j_j_^aj dijjSj yill Jllj_a .l_j 

•u'j^j 

j^aliJI fljlA ^aIj 4-pJi Cllijl^Jl Qc. ^ (jjSlj 

^jj_uui»Allj A-OsJlj j»j_UAlVlj , m SSH *^-A £pL*-4U 

.£U • * • • 

,jU 3^'j <Jj-aVl dllj JSjl ja]I U 

.**^u_jSLSI _jl-^-~vS l 1 j 


:j^L*-aJ| fjjii 

:^-ijji yi i^jUiuj ig uy yc. c-Il jj j> t ^->n jvujj 

IAjjIjII j i .all . 'l 

* t 

A_jj^v<o jIjjs ^ya CijjSj to J j)\n<a.ll a J-k.j.-^i]lj LkJajl ^auuj 

(j-ajLuaiJlj j-UUJ j tdlijljJlj LluiljjiJl (JiLa SJIjjjIIj j faoj "JJ g *-ao 

. l^j\jl,T>*l utaH yiiw JjAj./i lj_jl .1 

. a. Vh h (juyi (JjjivLuJ ijic.isii (JjLuu vy .<_ j 

■ AJ j-.~l.fl" J 1 u t.~* lA~*l,juj\ (_ylLuiS/l ^±UUJ .£" 

. jLuiSjVlj 4_ilialJ\ 4yiJaj)}\ Jajx>.^a,\\ t., . nro.tjn . .i 

.l^jlsuia (JSjji t “ ) > in\ .-At 

I^LuoSl yi Ajjljli juui ) j 





KSLiaxJI A_i3jjJ! j 1-0.11 .1 

i j jLac .1 ^-i jj 3 ■ .all l. > L^il (iLjji duij£j ^Jill jj- A .*- <] JI 

jjV < A auJa l j Ajil j_^1j 4<_i ji *11 q—a ^l/d) (_$a]I dujl^aJI (JIa AjjJajVI 

* 

(jAajVl Si-m (j-C. LaA*j] IjJaj j . AjAlJS f. H tu JJ (J^ajVl (jJaLl ^ 

, (of (JSuS^ AoaJI diljlill qa LiajjJj (. *!u < -»l , >’i l$ili 

:A_ul£^)jJI a j~> i^ n Jl .t-j 


g irt J.H J^ylc. dll llil ^^1 IaswUII L-lIt-al Ajdu diijSj j^l jjj^all 

Jliaj AjjliJI dAc-Ualll dull Ax-j^iU aIj^II oAA> Aa 2 *j (— UuuUj 

.(of ajiiS l-JjA-j ^Ic. (_£A1I dlijlill j j~kA*a l£JJ3 

Ijl^cVI JJ'' 1 ^ jl Aja. I xjuiII diaJj j ^~v j-aJ l 

♦ 

U^j i_J-u>S (J-^lA lln-il ptiji >«-*!' aAA diij£i 

d)A_)fJ A_i j .L^Sji jjp. i <-»ll Aj_j«j]I A jIaC. Lnlimi ^-Lll u (jA Ajj_j3 

A-jl^aJI jj A. . A d&A j Sjj_S (Jjdi. la...>ull ‘ , * 1 ->*' jj p . > « i] l bAA 

A_ju!j (J^3lSI k^ia. LgJ (jl_j Ia^J tA-jil^^ill jj -d^ill j»^h (J j-^lj ‘AJUaxll 

dl^jj-al dlljjJjj (—l^iij ^jic. • UJ^l « (jJ&_jill a£ jli nio AailiAaSj 

.(of l jSoju £a dlli.lAjj 



VW 



jjp-aJI .X 

*■ — 3 U^ 1 ' iX f^ t — $ ■> ■'*' ■ '» ■ J £_a A-ianjlAll (J_aIj*JI jiLjJaJJ 
(jSl—xsVl — a I 4 JJ — UJJJ ^—Jjl al j_*a]| a!j_a 11 (J_A=kJ ^»_J j-Aj A_jjljJl Jj Ai-nll 

(J — *Aj L^JacLja-J Ij-laaj .^^JljA jl ^jLa i a -. u ij La] (jj_Sj t ^-jJI J ‘ A— i^aia-Lall 

. A«U^_LU^J ArO A ^ ‘ ^ A l^LulLdlJ^ l_ djLi^lj IgjlA AjAjill Jai. jJall 


.r 


; AjJLLI (J-ojI >-*>A"j A-uj—j jll ja_i..f3.11 j-i xTi j 

diLixUl ^j-Sjj 4A_ijl jIaII dil-i i j nl l (J£_ui Ajjj wjll j jA .wall ^c- <— ilia 

. f Tj.:v]'j <iLu-ull A ilia, a 

f.1 — aIc. - V ,. jQ j 4<* — la. Cjl — HIS jl_Ji L-)lL fj-^ AlJj-uijJl Jj A > fall ijg j-la-1 

. JjAwail jIajC- 1 Aj.laj ^3 lia.j] jlaJl 
.^AjaxiIIj ^jjliI j ^JaJll l^jjSj flijl Alilallll -la j* k-nll L. n-vlun 
j j-Aa-a llj A_iLj 11 jj- A .w a . l l Aajj-wjII J J Sw all £-ljJl jx-fcl IaI 

a ill jj.A.wa 1 frllLaj ^Jlllj A-li jj j£il jj. Jl j A-ljiaJI jj_i-iA»Jl j A_ualall 

jl-av-Jl jl*-i3 CJ 3 S 'j-m JaII A a. jTi i ^,lc. (JSaoij A-UjujjJI jja. j_all jjSj ASj 
ClllLuijl ^_3 (JLaJI j_4> LaS jjjuLJI (jJisjVl 1 ~i »n < _ s -1jC. 1_Lujjj jl Cjllaa^AJl j 
. Aj.xvLj .11 ijjLjLujVI jl jI^jS/1 cjUU-ial-ii {J*-ia <— uajjJI ji (jnjlll 4-1 jjj ^L;jl! 


: Aj jaIaJI jji-uaJl .V 

A -ulajalll (J-jall i---tA.11 ji. ..lio ^ 1! jlAiA-kull ejlj_xll j Ja-Awall Ij-J 

^9-jl .Ail j^iAallj ^AhaJI CJjS^LII jlAjJ lillijj ‘AjlJA jll J j . A >- -»!' A_ul A _lS . l l j 
A jjlill j j . A j--T.il ClVj aLlll a A & CjA — a»J (jl (j-S-aj LaS . (_g jLa jS' I 4. , .. iiS jxJ' j 

CJU-juU jj f ? --rjl (Jjli] j ‘ ^ 1 ^1 5 A.x^LswJ^j 



j S^jXjuIII S jl <■- n mi j J j ■ ■v’u 3 A — ■uj. l i L iil Cjl-iLaxil 

LoJ <]j-Q,<all jj-fvj-rtll 

.Ajjljj-o ^jLL-a .1 

.4jj!jlLa dllifla (JfLS t _ s Jc. tjl (jS><u . l_i 

. AjjjJaC- LillJ (^ic- • £ 

. IjLuujl j jA -> vnH 1 jji (Jal , J 

: i_jl±ujj 1.^1 II 

jSj CjU-oic. f. Lui CjJbO (jill JaiuJail 1 lum :^LiALJil\ Jjpoll 

^jJc. 'T * * — Y ♦ • (j_U Sj!j_aJI A lgj2 (JjuoJ jUfti ^ c. JLi=vj! 

.JaVt 

{J_ji3 (Jl _oaJI jjXp. A uixvLa L-u-luJ liLl j Cli.,1 -yjj .* ^ j) j-iJi J ^-T Liil 

J .]*> » > O f^J-A Lfl 1& £C_jil 1— «J CjliUIJjll ‘LSLajoJ UUU ji 

*<* ^)jauua]l £-1 jj! ^Al_j 

.XlljAAj Ajiiil jjL . ua (jp Jjaax “ 

(jC. (J_^aJLs j. % k* a ~ 

j=^* CF- - 

. Cjjji_j3.il q C- (Jj3j _j~s j«q (jjjill — 



jku I Jkuu yk Cjlkx]' Jf\ 

A-J^jLik sLbaj £"Lijj i^yi A jaJI (Jxl __jC. jjI j :L^U| 

.lg_LLkj jl '.glial IgASljj jjAk.ua" uiUjJal ^jic. 

* l.flX \ A^ j <1 

CJA_^J <— LUk. jji^a" (JiC. <^£j=kJl ji J^J (_U'jC. JSI yAj 

— - a C'.i' ^ -J jj-i LS - ^) JJ ■ ^ •k l J r>l S i/i na~ij ^-ijg-k.'i ClLjLiC. 


. jikj-ai] jLaAll (_jj£jj]I 

^_S (JJLajj ^ “i" j A jjj j^Ji Ajj^'ll . ^ AjSjjlii-411 Ajj^iJi" dilgLaC- (jxj 

Ljla t jj -Aj-aJ l Jj^auiajj J] L$^$* j ^ajJ' (jjljaJI ^AaII 

^Jbl l_a'j Lg.y'^a'i Ajj. Ak ^ AaIAIj JajjuJa jj£j J] (_£.ijj 

,\ t jj]a ujjJlj jjjj iilllj Jjlxlillj -ia'jijVl I^gJ Ajj'jaJl A-i j •vli l (JjLuij 

. jjin" . ° ijiali . 1 iOIaLu" jjia. • ^ t Axk^kH" 
:^gj AjSjjIS-laII Aj j^kjl l qC. A^kjlill A-bJajVl JLSujjSM ^aI L«1 
j a. . j_xiSj jn i.ij j i\ia'i" ^ „iL,d g-lij t j j .-ul a . il i i__il_is jl A-ajLiQ! (JIS-lSVI ~ 
£CjlL*a (JSJj ^^lc- jo. na" A_L=kjUkJi jgkV' jJIAjjj AjjjI. 1 «■' j^kl (jiu LaJLal i 

P f 

a JUJ1 jA L«£ . jMiil'il l i_ilojiJ A^kJJJ LuIjA ^ jib-k-oll £tia-uj al jlj^J jj^jISj 

•<Jij'jJ' Lf* JJi^ U J J^' Mj*?- 

[ J ~i‘\ j ^ ko.l;j taji_j£]' A— l J *k (JjSJI (jiixli JlS-u" jUujl — 

,^o£ ia | A all-vx CjUUolj (Jj_aLLall Ja_jix=k. [J jb 

.Aj^j'jill 4 i nl-k" (JlSjoiV' — 

J'j A^>^11 jL5^' - 

. A 1 j A t ,-»" j’K" ^C.|j3 Ale- L-t\‘~l-kJ 1 AaxjLjaj-<Jl CjLajla sk ^al' — 

.A^c-USl Aj nj-k" di' T'i xk " — 




o i J£*2 


**j*~oJ\ ,5-UiJl JL£i! 


:AaiUAj.SJl Aj^aJUt 

gJilil MjSjll! ^g-la lU-s^J Ji-pl if* SjjUAII Ajjaoli 
l £ •> h aiA jiixluo S.11*A dblclij (JJjia t jc- A^LuufLl! Ajjaill A jl/vO j»2j t-iua. 

A_jj. >i » ] 1 m^Vl j (j^—J__)£JI JUuiS! ggjljj pi .aJI 

t. t llai (jJSl*A yJI j-\ i^tII Ijja Oj&i Ajlj^aVl (JJaj (jle. (Ja*j 

.j^L-aVl (J^*a] 1 (jc. 1^ ><VtL^»a.j ^jUajSlJI 
A_ajJ L^jJ Ab j-J j^Jill (jJaLUl A _±il jAjfill AjjajJI dlULtC- -lb jj j 
(jJal— *uj l ^_S LdSj LfcAaj] SjljaJl AajJ tlol j bj L»t .1 *a AjjJajJlj Sjl^aJI 

if* OJ^ “AjLuJI Ajjaoll (jls (SJjLJI (jJalLillJ U^ajl AjjJajll jl 

if—* jbj_4 AujIlojU! Ajjaall (jli j^jLUUj .A-j^j.iKull A_ijaall (jJaLlaJI oljk 

• (°® (JSaiJ Ajia j]| ^paLLill (J&j Ailall JjlaLLidl 

S jUc. Oxidation Sa*^Vl AojUajIII aj^jJI i^LLt L»i 

ifT* A jbal l »A-Aj j a th rill AJj^aII (J^IaaII jl JjAaljutll £a (jJLaxuSVl jlalil (jC. 

UJ^ Ji-Q t '- 1 - J 3 - • A- JAaJ l {j> i-*A ^g-lc. J a I^I ((jr jilj A_uISjj) 1 CiljLJl jjiuLO 
i_iL*ai.l (j-JI SJUuSVl ‘>AaVl jl ^^1 ^jjJl j^JJ SAxuSSH A*J OOaJI 

•(JJ^Vl Ajjaill (JaIjC. ^L»i jax-all 







dj\j — ^JL» 4- f i L. o .jSJ 


0 0 


JtA 


:Reduction 

■iUjS* Uto ^ ^ ^ ^ '“ *** J . 

0jA j ^ d^ oj& jx Wj ^ j* ^ ^ **■ 

w 




:Hydration ji AaLVI 

J 4. ,^.1 1 ISjL jaI I CjLiSjaj e.Lill jLaJjl (j _C. SjLc. ^Aj 

‘ 'll (J^L xaII AjIajJI a»iA j^^a 

^Carbonization Ajj jSil 

0jjjj H 2 0 eL-dl £— « C 0 2 jjjjSJI jujuiSI ^Jlii jUjI qc. SjLc. ^ j 

H2Co3 4P dli ^ 

h 2 o + co 2 => h 2 co 3 

dissolution ji Solution Ql}/^\ 

1>*J j' '—4^ ^ UJ jlj SLjiaJl ai^jj 

,(_lljjj J uLu^j^Jlj < — ll,Xjj^y]£]l J dll ^)ji]l IfrUllj (jljjjjl Aju^mjJI (J.}1*_aJ1 

AjjUu^I Ajjaall CjUac. <30 4 ^U 11 Ao^jCajJI Jl£^VI LI 

lijjjJaC. JJfij AjJ> ^f~ . .Sl^A A^i! Ajjld -ii„ ll jI_^a]| (^a CjlijL iJA2u .] 
.AilaJt jpaliAll ^ J£j -uLjll (^LUaI! ^ ajjLaLI! j| ^aII »aa ^bj2 j 

i Karst CiujjlSJl s^&lia (jy-i iin ,t_i 

*LJ1 L*j fjJLj ^dJI SjAliJl sAA £ujj 

o ^ - % «^Laaj AxaaKII jj % .a ll 4 _jI j) (jJa *La1I J_a*j di_Li. (AaaaLxaJI 

Aj-uuj^ jAljii tliui JS\\ S^klk Aiiljj J iAjla ^Ijjj ^Jlll dlpjjj^l 
^ 51 a !1 Jjij-iiij A*.i>-iij jiiii a^ij ^ui JJL. 

■ Aij j .u 's aJ I ^iaJlj A.jllnLJ) 

“VU^ (J^ OiJr^ ^AjlAAolli CiLjUt AC-Loij 

l^Ul QiljLSJI l^iA ^LauS! ijli ji .} jij_A S_uUajSJ1 A-J^^all (jjc. 2_jjj . J 

. CjUuSjill J JSjill JjljA jlu tiiliSj Cj.iA. M V I Ax.lL _a ^ ^.^kluu 



^-il _frXa. j! jj JaLLi l_JJ -uU gclli l$-iV ^jV! ljl$J 4_l_fraJi]l a3& tdl-Lajal 

(jl ^j—a ^kC.^frll j liLljj . <jJajVl la. All' ^JijLaJl (J£_ul!l ^_3 _fr-fr_y«J t _ 5 — SJ 

l-Lja. tlfl ..mil 4— laJI dlllllSJI (Jfr_l_^ia (j-C. dd *d 4— jlj.llillall J 4l)l J j<i 1 *\ II 4-j ja . i ll 

J J J gJ dlLiill i_lj.lja. _fr-ai J-la ^ .. SuL . ^J- o JJ-i 

^j_ j ^*i _jl (J— *1 _frxll ^»L1 __frltj*ill 1 — L . HlS (JjikU! o3a j_gic- (3 a * j 

(JfLdj (_j2ajl jJLil LgJ f J-^ (^l dlLiaC _j! _jlj-<all l j\c- dlLiljJa-ll 4£^ja. 

. 4 'Clit^l-a 4j_fraJi diLlaC ( (_j*ala. 


jl ja!I t j-il-vl ^2 J . — du 4lLaj£Jl 4j_fr a Jj. i l ^3 (jljiaJlj diLull jjJ (jSJ 

4_-ijaJl Laa l^xa lAjLaJilj j l i- gi ll diLjjla l __L L113 jliijj 4jj-dx*Jl 

, 4jjIx4jS 

it^la Jal _frC. a 3C- {^C- 4_l_fraJj.il dll.il aC- .laid j 
dll ui.ll jj.aj.ji ^_S 4_jSjjl£jjaJlj 4lLaj£ll 4_)_jaJl]| dll jl aC. . lal i 1 1 IJ^LlaJI . \ 

djLmll ^ lJl *- jkJaj 1 aiu (4j_frla_jil _j ajljaJl j3_frJ S -lfm j 4_jLia__frJi j SjtaJl 

4-jlllliall 4_J_fraJlll dll. ji a r - - la , L il i (_£j_aj 4 (jaj -o 4 jllllj 4iW“^ 
JfLdaJJ Lalu t^Lal! laaJi J SjljaJl dljtijll t_l.Uuj a-SjLllj 4ilaJl dlllull 
■ 4i laJ I dlllull ^ 4j_frla__)ll o_jdil Ij-lai 4lLaj£ll 4_j_jaJii! dlLlaC. 

4_j_jalll diLaLuc. JtajJi :4-p-k-mll utuilj^lj ja_uali 4 jaLula 1 1j Ajjliill • ^ 

dll— -LaC- (J 4j La ill t4_ llLiii 4— pliiil j 4 , Il k, 1 1 4lal—LU-a]l dll3 jj- l- n aal l ^JS 

(_Jj_alLall _j jj_frid!l IC-LuJ la£i . 4j-<ai_a_LoJI 4j3LLill dll 3 _)_ fr~> . nai l ^3 4j_fraull 
,1 ^j 3 e.l_fr^Jlj f.tall <J_jad L.iu« i 4j_fraull 4r - ^yuj lJaC-j a_fr5 

. .i— iil—J3_j 4 1 _fraJlll dll— lLaxl _j_fr_a_i_ia]l 4—a_jlJLa U..t 1 l a i '. 'a ^ 

a 1 Ai4jui IjjIj 4ujLuu 131 4J_fraJill dlLLaa-l ^ j u iUI I _j ~> .i .^l li ll^-U^L_a» 

2 lil 5_ilaJl (jfrJal—ijii! i-iLyl dlluLaC. L Ln jJaJ Lajjj ^4_Ja__)ll dll lul l 



A_j^Skjl) ClUIoC. MilS j tliail) tliLiLiC. ^ jlij jj A , ^,11 ( ^jSJ I^jjAjj j l li-A /i 

. [^ipkj^a t_£llij C..1.UU.J 

c-i_*-!illt ^-ji_uiJI m_ij.%‘)J| cjVa-ji^ Jbjj cIajI 

< -II i Iji i_Ljl^u1I ^_3 mJLujuI!! ^^Lujl j A j >i j V I SjSJI 11 ^ .Til l 

.AjjiSI*-a] 1 £pl jjSI ^Ixxul £- jiud) oAA jjS/ 

tl)Al j l aK 3 ijIXaJV! jLpjl £-~* Aj j^lJl tliLiLaC. -iljjj IjIAXjVI 

t lijfl jlj rx)VI A_a».jA til, i n i l -* K j M^jj 7 > .'ill tliV A_jc>a Ojl j jIa j>.‘iV I 

.Aj^>ail tliLLaC- 

ull ^_a a^LuuSJI caVa*^ lJUjUU) tijjii 

(_j — * Aj jj _jrJI AilxAUl l (jAi> il j^JI (jV I jjaj ^jlxa^SJI dljJllI l^jS 

• JjSl M-ijau {jjU-aJI <i]£jj 


iQ-ibjVt jciauil 4j^jjusi]| tlillili ^joll 

.AjjJaj)}] a jAill <S^2». . I 

■ A ijUjll 4-uJaljJI CilSjaJl . Y 

• Aju^joJI A j i IjLlI] MjjJajS?! .r 

:A^ua jV! SjJkJI ASja, 

Aj_uUjjJaSll JlS_uiVS tll_ij£ ill MjjAajVl tlilSj^JI (jjlijj 

dLj^S ^al! M-aJajVl CjlS^pu Jjlxjj diLj^Jj-ill ^«a1 j .Ia^jjjIj j I gjAui 

:^A Mjjlall ^yU jLjajJl 

:(ContinentaI Drift) cjljlill AaJaJ .1 
AjJJl jJUJI £_ij t tin. i^ll jJUJIj ^jaaI! ^JL*JI ^3 Ciljlill AjL AjLIj (jj 
<ol jUill 4-^J^.j A-jjilj Hl° fix. i (Alfred Wegner) jj-ai 



w..a.. ] y.i t — uLS i— iljUill (jl j'i%a .AjjUQ! (jjijjlj-iaiillj djIjULII ^jj£j jjjmaiil 

A~a--i4J (. — iSjajj t. — ic., 1 m JLuull £ja a-l^Jj aJjSI ^gijVI A_l-%. jl j U A j * I ^3 

^ ..-• a - a- il A-iiik-a aAjS l^-Ls Jiuul AjcSl jl! Als. jill (JjjIaH AiUia la j» ■ a-.' l^jjlaJLuA 
(j—ulaS ^gJ] j-«V I J_£jU Ajjlxuilt aJjSII <. -, iA,,.a‘l ^j .AalLaJ! (Jjljlal! 1 g Ir - - CjjjJaj 
li * -*.* 1 1 J ‘£jl j\\ J UJliLlIj ^UH Aj^jljjaJS AjjjVl ^ UaajJj U-iC-Uj (jjjutujj 
ajUillj t(JLi_uillj UJj-iJI j-ai Ui=».ja».jj (j n.Ill i (JJJjSj J*V I (^gAc. ^gJjVl A l“i<l l 
^g_lc- UjALnJ n~v t-jjiaJl javi ISi-t. j jl"A" Aaj jl b>. I I AuJaill sjllllj A-JIjSjjjVI 


lAgjcjJaj 

ja.jjj Cj_ajxj .iHs tlJLjji j U-.-l. u 1 jjl (ja j£ (_Uu ij ^jjl AiSSJI Lai 
CLi.AC.Ljjj ^jj-LlI JU-uill JJJ UjjjI CSiaj CLua. .Aa'l^a CjLLaSl Ljlja.1 

J ~v Ul LaAAC-Lj jC. Lilj ^jiAl (J l < a > t i ' l ja_i Ljjjl £A Olajj tLlujI jfi. 1 jij jlii 

• (Hidor, J. J., 1974) -U$il jc jLic^a diL-»ijlj t^jdl ^jUJI j jaa.Vl 

A_ja.jijJsJI A_LajVl (Jl>La. CjljLill A_a.ja.j A-jUS (°l) (J^-- >*>11 jjjjj 

. ' jia-S" Ajjiaj t . 1 1 H -> A ahA. 

-U-Xa. a l l Jg-Llj-tS A_il — iiu i^jllll <■„ »->. jll Ajjlau ^C.^a (^l jjAljjH (j*j 

LaS Aj3^jjill jAa.Vl __^=v-jj} ^glaljjai ^1 jjj Ajjjiilj A-jSjjoiil ^m Ua SH 

jUlS-al U_j jj”l ijp- AjlLaiSJI A-jfUjxVl S jl£l! .AclaS jIjaLuiI 2_iSJA]| djUuUill dujji 

diLil jj.Tt.Hj CiLjUiH LjIL GjLj jia. A j_aj jl ljJ] A k\ ■ U*y 1 . . U j I . I| jtLal AjojI 

4^-ju (jUUall liUS djjAi. ^Ic. Jaj SAjUII (jUUaJl ^_a *Uj1aa11 

. Aoa. jl jJjJl A_a jVI j 

(Plat Tectonics) jtjliuall AjjjSli .ui 

g-jl ,iirt J-u*C- ^gj] 4_A_iuaiu A j t >l jS/l S J—uilH Q\ t> glc. Ajjlaill fljlA 

^Jljai. l$-La (JS liLut) (Jl*-a A iL-a JlS qa ^ullt-all oAA ^jjSojj ji AjtJajI 

^tjLiui-eaJI Aiija. Afkijj l \ j Hull Sj£->-<ai« AAila ^glc ^j U .t H-t' l 4 jLa jUS AJL# 



?_ L r „ dil j-A Lgil jlJ -Uc. lUj ^=SJ 'C^J °'^ L ^ i ' 

j^ljUlj JjV jlU *-kAi]l ^'jVl ^>' t3^2 ^jLu^jl iiliU»Sj 

.(oV J— ^) 



jd>J ij jJaJ wljliJl 

0 *\ 








J-1*J OdLiJ Jjia i JiC. .iC-lp ^L*_iS ^jli Ajjjkill a jiA l..w.,-v j 

‘ 0±i -iaJI -ij-lii (JS (JlL-ajj i4 jlij-v *11 dll j g foi l ;JjU Ir-. 

IaLj i{o\ (JSd) (jjAUdl (jlj^jii^ll Jl&Ljjj JaaJ I IjlA J ji, L Jc.j 

U^liUI Aic.j .AjdajS/l ^liiil _jl ^L-oSl! (jSLol 4 \ I-. i-.. dll^^JI (_JiLoj 

L-JjA-Jj ^ .. la j k. . i l i — lOa. J j - g nai l ^J5 Aajliill Aic-la. A-lars. ^ all 4 -* 4 . ^-»U i .^-i“i 

• (Hidore, J. J. 1974) Aiuc. <JjYj djjA=v tdii j^iJI a jbr- i_±=k.L-ajj 



\\) Aoilaloil 40*43 jYI CilS jaJI 

(_K>jVl £t-k-uJ ^jLdsJ (jJjSu ^ £ j-Oj-all J dlp.1 jjJVI 

* * * * 

^-jll oUlj . la j , > >iH 1 1 M nil lilJjj jll LjLia*.l (■ QJ 1-1 J< ,*, I J UllsJ ‘ JLUC. 

■ I 4 I J>a J*4J 

:dj|f.|jiSVl 

jl 4»_ujla. Ja^j > Ini 4 _Uj_uj^j jA. ■ ^ 4 a jg j dil^l jjJVI Lujjli 

^Jall_J Ja^x.A.jri.11 0 -}^J 4_U^jji^j| djllilall t _ nrdl,»»tl (j! ^^Jl (_£.}^J Ia4 4 |m I_j 

~yxAA j»_ui3j y lc-YI _JOJ l...,l.)l;v.< jujiS (_^a tt^Lc- djljlall .(.IjllVl jl 

* 

^-j^xJLa ilH 0 jl < LjK . i l q\ LiJojI (JAjuiS/I 




Ja-a. j (jj=ki_uJI (j_u jjiLajLa j ijj^.uu 4iulj (jjSjjJ 4 ajIi]I CjLjJaJI . ) 

•c5&i 

(jjiilj (_g jLum V ^tioi Cj| j 4_i.li,]l ^A j :4_1 jL4]) 4 • Y 

.(^Vl ^^Ic. (JaaJI (jjiaJjuill jlAajI u*nj [j;\ 4jjI jil 

.^Vl £LjJa_^l QA OiHJ^ (jj.'Otitli (jjS 4 •V.ni (j_j5jjj :4-aC.Lj 4_Ja 4 V* 
.(jjiVI Jai. j *-4 (Jjx (J jLiil La.lir- : cJj-aJ! 4_jjLutLo 4-da . £ 

^fil— a. . lai .t i a ^J] ejikjjl QjUlli'l ^ya_j3tju LaAjc [jj£u1j ;4_ta.j^oJ! 4 _lUI 

. dll 1J.L1S AjAuj ^L&jJnjI ^Jl AjAji 

yjj 4_jj]aAll 4_s^=k_ucajl dlLljJaJ! (jJaj-xjj l - oA'i r- {jjSSij :4c. j-'i 4 «a a 4 da 

Aj-aj 4-iLaC 


.O 


:Cilf IjSWI & l+U\ jVl 

i-ll—lAa-aJI fj j j\ 1 ,1 (i ! l : 4- jj» j Jn ^Ja ClllS^p. (^)C 4„ A ^*,ljJ! 4_uijj]*i/l (JlaaJI . ^ 

.4jAjVlj (JLfa-ll (jjSHs djijxLiJlj 
.eAAa^sj 4AuC ^Ja dASja. (jc 4_jiljjJVI JtiaJI . Y 

. 4aAj^)xJI t— iLiJa^JI . Y 

4 jljC-S/lj - £ 


:£ jA-udll 

flAjA-ii Jaj-ijJaJ L$-aAijju 4., •v.jij 4-jlwaJ! jj-a>j.^]| ^_3 £- jA_j^aJI 

l — 1 — (j-ui (_pa jVI Ia!j 4 -^ll lj j_uiSjJL JajJLJal) oA-^j ^ u-vl . 

? ^t-LLii-a-a (J_Alli 11 a t5 J C (j-Uiri (_gjj-mA.Il (jjjuij ^gJc. 4j j4 . .-.' I Cj UllU] ! 



clidal] iajjA lilljA (jlS Ijjj .Joint 

jjS Lix (3-Sa» LS^ ^IsjjYI (^i (jji 

LS'- l - a £.ikua* CjILUI j 3Ja jl^ii dllLJaJI (jjj ^lijjYI <J Jjjjiil ^ 

.(1 . JS^) £ J^uil 

. t ^L La£ ^Jiui JJ*J ^lll £- jOa-all £-ljj! Sac. lilliA j 

O^jVl ^Ja-u, A_ja cJ ^ -u u (jU! ^OjwoJI j&j : ( ^i j]| ji j3L£]l & ^. —I I . ) 

.4-ails 4 jjI j <K & ^ail ^ jS/l ^ckui £-a 4i jjuA.aII 
alaiilj SJiLa 4i j >> iA ail 4^_aJ| jj£j LaAic ^-Aa-sJI lOA (jjSuj I^JiLaJI c. a. —I I . Y 


.£■ .Ik-all jj^a 

^ is — ^ JJ •*> ■■ « 1 — il^juil 4 •% j'i I (j j < V | J J i_y, >u*> all .V . — »U , 

■ (_}jaj 4j^uuL-ali 

JJ — a_<1 t— iLlJall oLa.il (jj-Sj l a.l'r. (jj.ffjj Ijjjjlj-il! C A...--.S1 . £ 

Lfriu Liuj £ jO-oll QA 4 SSJAZU* LjjOa ^La-ui ^jSjj J :4a.j.lall £ jOb-all 
•U - ^ iS^J (^S J_J*11 4Alii*S <QxjLa ijJaLa jl 4 jc3j_^o ^ 1** t a 
.Jaiis .lalj oLajl £-j.lk-a o0c. CJjOa i . U ui j • 4j^a..i .->11 i _t U , — 1 




M JUi 


>r. 



(r) 


2S\ 


E5 


T-v-i-krri 

tKHF 

pkzr / 

/ . ’ . ■ ^ 




^ * (Jkj 

AjILUI AausjV! CJS jaJI \ 

-M U-* lLS ls Je. kkUl 2 _bJa jVl Cilkjkl 

• J^a dij J^Ll ,>jVl ^ku, ^aij ^1 jA\j 

: (JJVJJ 1 

cWla «^jVl Sjkll ^uUi dil jl jja! j! Iluijl dilSj^ ^ 

^ .gj* Jku o^jVI ^ko, jx^i ^ 

£-ij dijA^ J (^JjSld) <^ij ol> ji .^isl Jku ^jVl ^kui J 

kaaVl ^ <_kk^ diLSj^ ^ dil>j jVl ^kJ 

• 4_iJ_ja*J1 j 

4 1 ‘ '■’jVl U-^'- JS jaII JjVjlij 

^ i^ 11 ^ <# iJI <^- i *- J| js>ji j^y lPjVi jku, j ^ j,. ^ 



(J_jV j-i! tilli (j^s i_sl_jiaVi £c_Luj 4JSjjv. 

Lj^xHjl L a lS o_^_J (J-iSj (J _j)H ^ 3 ^^* L y* L 3 LI LIS aJu-lui 

•J'J^' 3 s up 

^uLoa jL^-sk. (JLo^LujIj ) A £ \ ^Lc. 3 l>Lc (JjV3^ jj (Jj^k-jujj I,aj jiSj 
( jjAJUJj 1 ii^c J^O-uLUjJl ^ ijVuu IJ Sismograph -il jc.^ X OL uJI ^- A xiU h J3V JM 

• flAiij <jl^Sjl CjSjj 4j jdv. 5jlij oXa 


KaJlIll ^LLaSI ^3 J 3 V 3 II J-LL ~ 

.4_jijLa.ll j_3- 4 - u -^L_ui 1 4jjV_^iail ^jii_aJI 4ljLs! 

,(_^JlljJl -Loa-all <_Jj=w1_5_i_u (_jic. S^laAll jllll ^l3 a ' *LL-La ~ 
■Lail (jjj_j-ill 3-3a . 1 gftiL-ll 4 .. l\ . i . -a .ll J_u3Li Lj 1 3 j\ it**! ill ^jSLaVl — 

.d jIjjISII JLa. ^li-s'l Lj*VLjg 11 

.(_ 5 _jxuiVl ^3 > .-ill 4 iKu — 

. w.iu yl L-wall ^3 4_jj_ajYl ojLill ( ajt-jJa 4.1’ la i a “ 


:^L L JJVJII I^Aju ^Sll L^jV! JlLiiVl c> 

4jS -L-UJ ^...LlA'i (J-lLa Ax^alll 4-lLLa ^3 4_u_uJa]l ^JLx-all _J4 xjj j d i ^aJ I [j__jSj ~ 1 

. | 0 ^ (JSaS^ ^JLII t jjjJuaal) 

^ lua*i Cj-la. L^ill J jl 3 ll ^ia . 4 _L>JajVl Sj-uL»Il ^3 4 _iaaij 4_Luj1j 4 _^.l 3 l ~ Y 
(J_jS 1 g i j) . it 1 a ^jC- 3 L J)~^ ' ^ ^S C_kll Y O * l^I.rxLaa 4 _liiLa dj*.jjjl ( 1 A Y Y ^tlc. 

.J 131311 



jjl ... o .\ ^ SiLula aJ duijjJU (jjJI (JljJjii <T^C.! :4jjJa CjljA (jj&J 

L^JjJa £_L (jiijVl la a n ^ 4jJjJb ojA ClljAa. LjjjilJlS ^ M ‘ 1 

.4_)Y jJI lilt] * • * 

. jl.-a.Jill {jl*a5 ^ £ij jl i.,. .i«.j> . CjjA=i. (J jY jJI ‘-r 1 ; 1 - 0 1 ’ 1 " ' “” ^ 

.A-Jjla a j.t.>»jl lllliLii j 4_uUi A-L^ajl CjlaY jjl Cjj-la. JjY jjl ijc. £tlb — ° 




^ lr. 4_L>JajYl a__)— ojiiJ! jUsC-l (j<a ‘Lujli (jos (_)j£i^}dl UJ ^" u 

(JfLJj ^jlc. 3 jjii! oljoJI oIa l^-La £ jiJi ^ O^ 1 g la-ui 

4_&j 13! (j_ai 2 >jUJI jl joJ! (jjSjj . 4.7tj“u L - iLonij (jl C' -l J j Y Ajjlj 3j-o 

^-» -| i .■i'i (j- 3 <• JLI xj (j^l j^J! (JSojj (^ic- liLii.! 4 _jjl£jJ! 

* 3*=^ (jj-£i I «iu 2 -c.jouj jj^Sj • ^ (jjj^ l>=>jYI ^5-^ 

■ ^J.jLlu. 11 (jjJoLa jlj Aijlaj 1 g~i-y i 


4 ijJa 


iJajYl JIS-ujYI A_i.ljjaa (J-dLtS (JjY j]l tin 4 

o (>A^a (_5-ifi O-^S j' u' u£' _>^ 0^!J 

cloJl (_]_i.!j <."l -3j |3U iCjUa-p-tll j jLajJ! at-UJ (J^Jj (jl (jSoUj A-Uoa^Yl 

j rii ai (j_5-3 till 1 jjj a- 3 j>-all (jdxllj 4o>jjL*ai jj£j jl l^llaoxY-a jjls 

^_3 (JLaJI jJs 1 (JaaavAll (Ji.b ajjjav (JSLoJ l$jli li3UI CLuhASjj pLoil 

• 4_j1jIa JaoavoJl jJ^?" (j^ 



aa^A qa ^jil U3UI jl (J^oJI i OLa>. (j! 

<J&\ ^l_j-jS?i jj — <u (jl gjSLaJ gJlalLj . IA3U! jl Ajz-jsa ^Ao lillj Aa1xJ_j 

* 

j^=». (JJla SjjjjS tjj-a. dlL ^- uj (iLJB j^4j I^lC'JXfcll DJjJ-ui ^ 

O^JiJ jj-*-J t/'jLfc 

(jiSI jjJI oXJk t- i—ujjj j JjLS jj jt (JaVI 4P jxaJl CjI 3 ,^£1 jJI . t 

CjljUiil aIa (jiljjj J_> gi id! 

.(Jjliill (JlLa AjLavLa ClilijJiia 1$ xa.t t^aj A.in& 

UJ^J -c/J^ jJh» ^ jl£jj l^iLuj :4 a,jJU1 SJjAuU! -V 

£Aa jl^alluilj A.l~w. N . ail jiiuul ^lj g£jjJ AS La* Ai*. eAj-lw jjJI eAA 
jlAjjj 0" 4 (j-aisoS (3* ^ j^iJI 

jjLH t i ajl uu3 el -r>J c*j.1 A_iuC dil^l . -v - li l _j_j] A.tl K ‘i a l jJaa.iJa 

. ALa^3l qj a A_Lu£ l . hi jaJl ^ 

jjLS jJI cj J-la (j_4 £ J-JJ ^1 Jill g-A j :Sljl*jiJ| 4 J J . i t aJ I gjoSljjJ) . t 

ji (jjfLlj 'j* 0 ^ * * * 45^- W-U^^P* ^_P djlijAAa £• jjii. AjLa-L-<aJj 

• AaLu L&a li3UI 

gj-lc- Aa^jLvJI LA3UI g^aA-Sj l ^ -. Ua iu j^Aj : OiJLa.ll . ® 

(Jl_la>j jjjA_]| (J-f^a (J-A- 4 “A-aijaa A_Ji cj '^ -a. u jj-Ac. JSjj 

■ Luij^)3 gjj (JljAii-u i iujjiLall 



:^jVt JLS^V) ^ 

^LSjJI Jl^jl (j^i cj!$,LLc. ,jc. SjUc. j>j :jl£jJ| jUjII cJ*Lkc. . ^ 
A-JjUl Jj£j nULaVl t>ajV! Jl£dl (jijjS/l ^cJL^ Jc. L-A-u, Ju 

2— U u^SljJI CjUJ g-lisj ^ L&UI £ j> ajJj : ^| jj| JUJ| .y 
UL ' tj+ji lW u^W Ju 2JUI 2o^ 1 J! JUJ| 0j £^ laiUl 3 ^ LoAo 
■ j^JI ^ c> > VY . . ^ <^tij ijl ajjj ^oJ| (jLlJI ^ 

jLaJI ^ S-LaII ^Ja-u, £jl_A L&UI £-l_ilil 3 Jc. :A-Jaa^JI jj J 1 .r 
jlj^Lujt <^Juj Ijj^ liXll # 3 a 3 jJ di l u r J ij 

‘6^' ^ UJ^! L^jjj Vyj£3 iia ^SiaJ J£ J j^vi 

^ ^ u^jJI Jc Sij^l JJ jj jj AiLu^y j 

VjiiW LJj^ Sj_j> Ji« .CjM l^js j*Z s jj> <jjUI J ,< ,=-.-; 


•'AH ^Ic- du Jj J3 j 3-g.lL-a Jxi 

L^JJ V^jVt Sjlll piu, ^ 3^1 J c^UL^ 1&U! J^ 

^ L^jljS 3^ J JU! ja U£ ji^vi ^li* Jj l£U! JJ=. ^ 

^ ^ ^ ‘V ‘-*M° ' A 3aLuuu aAjj^V! S^UI djUV^l 

J Jlj^ 3adaA Lj ^.jj US uil i 0 . . ^ ^ jjj 


.^Vl' V^JIj 3 auuJ]| L; J>U1 

cSJ'jiJI <5U-U J^ ^uijVl Sjlill 1 4*-da Jill. J ^1 J| £Jj2j 

.^-JJaVlj J O^jJI JaLUj ^ jA^lj 


. £ 


^r» 



AjJajV) SjJiH! (jULajl!) jill 

r^jijVl ^kui Jal*iu ^ £bjll Jil 

(>3. jVi <JiJ& Jl (Jf-ijJ ^1 (_Wj*JI QA j-IjjJI Jjl*J 

:2jJIj]I L_ij^>Jill i— La-ill ^gic. £-bj]l Sjls jl-ijjJ 

.AilaJI «Ujl jv»<-»ll 4-ia.LLall dillull . ^ 

■ •‘Ul^-uill (jLliJI (Jla <jjjLuia]I £t_Ixu)YI . Y 
.^jliill pUaiil l$_La _yi=»-l 4^^ (j L li ol t .V 

. A ij| (JliLil ^JaOal j! A£._^jaJI sJj-luj jLuu ^ill ^ Hu all . £ 

i-| l jIaC . ^aI Lai tL_UJuijall j cJlillj diaill ^ diLLaC- aA*J £-L)jli 

'■^ gr^O 1 ' < - t = j5 ' 

:DefIation ' 

J jL Lg lc. jiHI (jc. Jx jll diluja. iiL jai Ua l -.iv ,. il l A-iUc- ^uj 

I-' I iiin (jli AaLajll <L-aibdl LjjJia. «.Lulj .(ll Jlill!) 4 -lIc. jail ^111 ^cJLuJI 
<xvl jll jl^ll ^1 L^&Hjjl o' j- 2 ^' o^j cs-N o^ 1 

4_il«JI j-aloj 111 a j (J jaj 0__yi jilij ^c-la-uJI <-_J jOojj (_b>jS/l Jl 1't u ii 

. A 4.1 m3 bull CjjaLuI Lal,3r» 



Ob-J-llj JLo^Jl <xSy> 

n i 


m 



:Abrasion >3^1 -Y 


c-il (J_Aa. j Jaliil! (jC- Ajj-kj^all £t_lajjuVl dad £-b^l! 

‘LC-^j-jw ^_Jc. A— tla* Jl aA-A 1 a ixjj t'LSj.oiSjill ^cla. aaVb 1 AJLiSaII Aala^jJI 

SaLc- A.jlaxJI aA_A .-In. ui5LiL A_iIax 11 aA_A ^a^uuj i a~. j ^b^il 

. jiill ^yal j Jamil (_ylc. l^Ja. j I. - . I . U .1U iAIJa j (_pa jV I ^tJauLU qa 


daJI qC AjuLHI Aouujxiajil JULu&l 
:LaA AjmjU^dli l^ A ji ^a jVl (JL£_uiVI (jA dlajl (jc. gojj 

^ A_*5lill ddajVl d^JI oLai^ ^ ddJbJI V^J^' 


.l_jLui jVI dulaC- 

j^a-ljJI daJl jj 0 Aajljll A_uAa^jSM JLSdVi jxA*l Lai 

A I-**- *" j'l £j]| d aJ A -^jij dAjv! j jj .JrniJi a^jAl_ia jl A.jjdiAiJI AjI^jaJI . ) 

(_£A_Jj l Aa j^jaumaJI aAA Ac.|_y2 Aic- aA _ja._ja]l A_ui]| Aj^-yj^n.'l dLu_ySai] (JIa^jJIj 
a__)ALia Lfrla Jill dU j In.li qa jjSI aAc.Liill Ale. Aiilll dilajJn.il (J£tj ^1 

,i^\ Y {Jfui^ e-l^jaj-ai]! j^S a^AUaJI aAA [j_j5uj La lillcrj Aj^jn. ^^nll AjI_ja1I 



A_cI^aJI a — ISLZ.J I a__j^>wxJ ! 


1Y JL5 


trv 




I -iAl jp.uJI j C^rs LaJ l . Y 

A A \ \ ^ A \\ k ^i\ \ £ ' j^Vi 3 -uil! dllaJ ( _ S ^C- (Ja*j 

.JiAl^jui (JSLui ^Ic- 

:4jjl LllLlai^L<vll j! Ajjiiil ^ia*- • Y* 

di_jJjV .4% v a A_uIa 1\ l_lu>! jjll L- 1 Ujj.j ^A=»J1 oAA Luijj_j 

^j-xlall A_jjij (_£-lc- J — **^3 tjLfolU 1 ^..uj-i.]| Ax^ta ' juxa AJLo <. (jl oLl<JI 

a_a1aa]I Sj £ — aj l g -| Ur . ^1^3^ ® (J-*- Ja__xu_9 (j_ A ^iC-UI 

tjl-ia>.l I^A a C . (Jj-oU *UjI j*v t.*n CjljJaikjA jl Ajjii)l AjjI^aILuiI j 

. t jja \ O jjjj jj£| 

: a%II (_paji • £ 

A-Jl^j ^gjL^aaJI L Vui^v i j l*..H%. j Aj^juajA AjjiuiA 

J-A La£ Ajtjjulj dila-LuiA (_gic. (_pajVl £lL-lu A ^ II ^.‘inS A_AC.Lil! .il __ja]I 

clPj^' ^ J^' 

A-jjt j~k t*-iH (J3la]l . ° 

(J-JiAj (_gj -v £cjaxu]| ^jA _)jSVI ‘Ulj] l t IUu) ajlA 

A — Ijjaa (J31 — j cJ S-ij j (j-lc. (^j. A .j.^a l l mil ^a frljxaj ^ Ajj3 t**> .aJ 


:^jl! uLa jVt <> 4*3UJI JLSmJ^I 

^L-c. j _j-=i.j i... i>..>aj a_jIaJ] t ^_a a_xL»^11 (TiLjSSII :A_iL ^ 

ji A_£jj ji A ATti lilLiA (jj-£u tjL-A jjlj A., 1 a -v a, I 1 £-L_j_jJI ^IaI 

L^jia A luxaJj La 1_UjajJ ^JlllUj Ajlc-j ^ C- (Jaaj tt j J-^ -lu jl 

JLajJI <_a£ o^l-J j (_£-!] L- aa ^ njll-iil (^jLail liLSi JIaj I^yt 



A — 1 a 4 ^ 3 I (jl — ±i£Ji q-a j (JluS) y_Ldj t.„,l-uS J Aj_ui_jiaJI 

. Aj-a^lui-all j AjJ^l^JI (jl JjSLll 



a^bL^ipi ..*.ui 

\r jii 

Ll2 a_jL j cjLa._^ jjc SjLc. ^Aj :Sand Ripples . Y 

kj .j»Y * LgJ_^laj •kjjV * l^c-lijjt (Jj^aJj ^Jauiill ^ic- 

£-Lij]! ax.__>jui 

*1 J,. „ a -.i -a ll t>>» A^_ujIj (j^lal-Ll (j-C. a jLsC :ErgS 4-4* jll Jjjjjdl -P 

.AaLajl) (jljjSLllj aUai>» 

* 

<• •*• ^ 1^*11 l $l * vi l-i— ». a-ac-U Cj \ jj :Loess siol >111 a_jjj . t 

* 

Ld CJLjjijJ l^jli £*L|^>3l LdAiC*j l*lx S*1 uj CjliLux-al AjjliiJI 




•O^jVI f dxut pLo]| 

JjtAaJlj 4-OjVij jlg-iVl jLa ijbjsJI JISjil 4il£ j 4 jjLJ 1 sljJI 

cjiill J Cj^jJI CjULcC. J!iU <> ^Luu. Jj<-^ Jc. 

oAjA-iiilj oj A.- t U' l CjIa 4_iL J\ CjI — L ull ^jUJI l-, ^\W 4 ,\ Ar 

.Sjjc-jJI 

^l_j ja ojljc. ^IaSjI y?Alj (JjjL ^ ^LqJI duvill AjLcc. Iajjj 

l_4 SaIc-j t Jj>JI SAjAI ^pJjVl t> ^Luua (jic. jlk^Vl UjSc. j *LiaJI ^ jc. 

(_£A!j_ 11 ji (Jj_xJI 11 a ^-uiSjj t<UL=JI (jiallill ^3 AjL«J| aAA lij AaJj 

^jc. ojLc. jAj (JiuJI jc LLdl ^ilaiili gAj ^aJll i (jaja* ^A j ^LuSI 

lJU^] £_4 Ailjjll »1 a ^ dna. ^ Sjji^aJI Aaljjll 

lSJ-^ £i '& fJ j' fUJI (J (^luu L. >j i^AljJi ^1511 * J=J! 
ur*-^ ^ J P >*J W4 2_ikL„ 1 _ s _11 J„ ^1 6Ji ^ 

• 4 j > rtji' l (jAlijVt Jajjiwa 

^ ■! 1 Jp 4-jAjS/lj 1 _jL«j 1!) aA A f.Lo]l j\j J^. jl^oluil j 

Ul1 1 **•■■ ^) — ~V « j l L'i. l ^i *\ "*fc ^ ^ -j l-A^ ^ ^£_uill l— 1"^ i ^ IaP. A I nl | 

(_>i»_J^pOJ (_J_ 1A*_J 4 — iLoC. J.4.1 <tt“) J 4 Ijl -vti sLiaJ! 1 j '■>-1 J ^ISV jttl 

L)^— ij^- l ~r i i - UL i J\ t ^_jIa (jAajSM 7 r la u i g Lj-ljl.s>,.*.l 4_jAjVl 

.*UM 

■ ^ ^ alx&li S^jAS i_a3_jojj 

4_ijUJI oLxJI <Lc.j_ui aLjAjLj Curt ill 4-ilxC. aIaJJj Ijl jj~v " 4r-.j ... — j 

4C.JJJ, ClAlj IaK jlAaJVl 4o».jA CjAI j LalfLi i jlAalVI ^-jA j^lc- tillA i_J»3jjjj 

■ l ' i~> i . H 4_iL»c. OaI j 



^JaLa qa ajLaJl bIaaI! Aja^ ^Aj • < j ^jLa]l <— 4 ja 5» — <-_j 
aLjAjIj diA-llI (j-lc- j_g-ill 3 jAJ AlAjJjj 44_ulii]lj (._i*£a]| jjaJLj bjAIa (_5j^i]t 
4_jjiaj}l Jj, wii A^A^_j La SaI C. j .^jLajl Aja5* 

<J_jiiil j 4.“.t, “kill ^ 1 C- jl jJVI ojA-I AlAjj 3 (jLuSajill CLijA^x CjUjI A_AaLi.j 


A 

A-aj j Llq /oV t oJuA A_ajuj jLXiaVI Lg.il& li? mJ jJ! ^ a u o j 

AjJaloll oA_A ^^-AjjO AbJj ^..huj j al^jb ^cJamJ 

(_j_Ll bLia]! u i . il ja-aj j_a»l ^j_uj lg \jj ^axuJj . ^£-il! 

j»Luia! tivlj ^yjl SaIc. A_uLaJl j_g jL^aJI ^ huL j jljjjVI 

(jA»j-aJI i j-g-il! £-:LLa (JS.juu a jj ».>.a,]l A_3lj^>]! 4jiIxLa ^_Aj ^-lc-YI 

ljj-S3 bAIc-j ^aVI (j^a_jr»Jl iBjji-uoJI AjAjVl a A-i3 Aauj (_^aJ1 j Ja.m jVt 
A ; u<ia j$j 1) jl (^aI_^ 11 Jajui _jVi Ajl^j ^ja ASlUIaH bAA 

(j-A i_g ^-. % -aJl (JjJa j-Aj ji=JI ^JaU! ijlsuLlA ^ill (jj^J La SaIc-j .^jig-ill 

(J-a-oJ AilalaJ! jA ^jLaII (jAajikl] ^^lAa^cSS ^iaLdlj <4 - Ii^aN ^fLali 

•L^aIjJI OW 



nt js*S 

^ 1 



J-A J ^Jill ^ e-k-u iVl CLlaJ jjic. ^LJI ^LjaJI <jtluii AilS (Ja*jj 

: A-iUnSI <JJ jxlli jjLu ^SJij 

x «> 

S^Lj j « t-jA^la Li_ujljj ds_ 2 kjj| sj_2 t- ; > "■ j i 8- ' j*». 4£tJa__uJI j) AaJ l SAji . ^ 

. jlAaJVI 

• £-JJJ ^J"> i'll nil l_Lull .Y 

I-Aac. Jj 1£5 ^gJI oAj-a. J <^i]| clkiJI .r 

• dia_ill AjIaC. SAljj a A _ja>. j 

^ J aLjA 4— t— jV A_xa a!a^)-J L**, \ 4 l_^JLo ^ ajA ^ ^jI_LlaSM b^j \ j-C* • £ 

. J_pal Ajiaj sjiil U> j! jaLJ\j j!*a)! I 

(j-*J (jAajS/1 £ T U. . X I1 (jic. jjjj ^lillj AI]1La]I AjjJiull ClUaLiiil ^LUaYli . O 

jUjjIj (jjJaJI (vLLj dil—jliJI £_Liij tjjLaJI iClLLl k!lil! eAA 

. CjIjLxJI j! AjC-ljji! jVI 1—lLua. ^gJc. 


SjjJ 

s jjA jl <_ j l a J l ojjAJI Sj_Sj W. M. Davis £aai J Jlii] 

(J-j^aj jjJLaj AJUa-jual l A—liiUJl AjAjVl ^ Aj Ain dlaJI CjLlLaC. jjiaj ^Aj 

“jj-i J-*-' j* o-a <Jk J-S jLjajj -Peneplaine L ^Jl 

IaS .ajjAll aAA jaj y a ^jl La£ tlg-i Aj-ala. A_uAajl, (JliiL Aj^alill 

C-jLi— uiil A_la._)A Y-aa 4 A_uaJI SjjAJ! (J_a.l_^A ^JaliU (JIaj jji £)fLaj 

( jAaj_ 3 J| j| In Ji u jS/l (_£ J.. a . a l l (JiLaJ IaIu l^ic-Vl t Xl'l (JlSjiii 

• JiS) A-=>.j. fw uu ]| A_La,^)A ^aS /1 {jiajaJI (Jjajj ^caA^aII A !-*■ j» JsllujVI 

^2 j' A a -iY I AAijj DAic. llL-a-j'l AaLaC. Ajjou _j 

jIa^wjVI !• tji-y tj_ 5 % laAAc. (_iuoija]l AjIaC- A j > UJ 1 ami t^L_lljui]l aI-v ^j 



-la q 0 ! J |j_uui g-oJaill A—jIaC- LaI iAd jau tuM 4-la. j a jl g o >t ~'U 4l=>.^)A ^3 (_fi 

.|lj j ! "I o (J^ iTi) ^jjla»Jl dla, ill AjLaC. 

^ » JJ^ lU' J* ^ iS 0 J^' 

; LjloJaJ! Aiak.^0 (j-eajl J^n A. . 1 
d.)A a~ij Ij iaHl tcll.A.*lll (J—aIjC- Ail£] jjj£ JaLiU ii]llA — 

.dil jlogiVlj dlaVjjVI 

(JSd ^lc AjjLaII _j i - m . l l JIAATu ~ 

.sLlaI] (jSLaij dV!>Lui!t — 

• AujLaJI t_g _jla. a! 1 Ailii jldkiVI oAii ~ 


ur 




(^-\o JSJi) 



j-j-i-LI A-ij j jkxl I '_<L_ J~jf Ij CU>>jJI (*J~\ ' ) 


\0 Jli 


Mi 





ja (J& AjjjuII S jjJ Q^iLuaa. 

(U) <— *_P- (J^“ ^gjl ^ a J I j^Luul ~ 

. a^.jj Ala 


.^jJ=ua]l jg ul'l (jj j£j J Aj^^jll L_1 jjiIj^JI J^g lr» AjIjU 

.(^Jl_pkjlj C-LaJt ^1 ^)juuJ (jSLal ^I.1 jl 3I — 

* c 

.LuUalil jj£I f.LaJI i-ij^j-cvi £CJU-aJ ~ 


: 4 jjju 1 ) S jjJ jjn jLuai. 

(Ji-uj (j_< A_ ujii ■ * VUiaI I (J£_jjj g ,j j al j (JS_uL) uJI jSjaui i — sikJ 


.A-uLal! (_5jLi-4ll jlajj — 

. ^Ajj$_ill Ajjg.il! OlLSaxlttil jj£jj ~~ 

^Jublj (JSjujJ jjJajall (Jg-ull J g-Iaj J l. ljn ijj]! A j lttC. 31a jj — 

. jljjaJI A I j - ln , i jlgjVI £fcJj-oJ — 
. (J^a.-xJl ^lc alx*]! Sj33 (Ji) — 


:^U1I OaJI ^ **3UM J^' J^l 

*C5^1 dlijl jC A^kjtj!! A-U3aljji! (JISojjVI 

. ^jLal! dlrJI Cj£- a aJilill (JliuiVI — 
.^jLaii i—jLiijVI jc- aajUJI (JlSLulVl ~~ 


^ t 0 



: JUJ! iiaJI & VujjVI Jli&l .1 

o* ^A_J LH 3 jSM ^tJajLii (J -^Lfci l 1$JJJ C_} A yi ^jla-all ^4^ j»jij 

duJI * — ifmj (jlajV^ J^*-^!J t<— JJ-uiJ-iM J iJ^J Clia. 'il l I^Ulloll CLiLusjJI (J!>La. 

!(JI£juuSM »iA (j-aj _>I_>aLuiIj J^aM 
: JlajJI clg-uoil - ^ 

^»Lo (J ^V -u U J 'U . ui i 4 jLjS Jn.S.^lj 0 ■J’s nill^ J^La. (jji3 

4„,.h-y^La (j-S-a Jj t dl -v'lll djULiC. A.'v.u') iJSuoij 4_uLd}l jljajl j 

L. 8 uni Jljp. Jj dlljlajldS ^jaa-v 1 (JS-iillj (j-a <uLiala]l £-liljjl (j^l'u 

. LjjJj JaJjS 



^ U'^ U-^—- 1 ' , | 

L_o SJiiJoJ _3 L-v_"JJ O'' <3^“* ) 


--[;. 

t ; . 


:4 u^jSM Jl£uuiS?l J • >i ' 

, >XiJl\A.Vlj 0^)0 _yll ^ JjoJIj jlAa-iVi (_3-^_^-N l 1 j ‘* 

, ^^a]! Cy* j *C3^ui^a i <a ^cJaxul • V 

“SU*^' fc)j&\ • * 



l_l3aL-£XA]| ~0 


cjLuj jVi (jC AjoLIII 4_uJb jVI JliuiVI 

:Flood Plain ^ 

-■Ca-jA L^J (jl jjVI <la.^ (j* J 4 J 1 II <— Ijji (^jJajAll J^-Uill j £o iJ j 

y 

£ ■ J -a -> ».liljjj j_A ^ . !■ >> , ? . (jt Aju 1 nJ^ij ^t_jjuaa3 jI.V-tv iVI 

(^JjL J^Ja (j-lc. l ^ . n .>u JJ J L^lijj 1 j -l Tk . lj ^liS ^ ^aialjVl 

(jLU- J- 4 i3t cs-^J u'j ^ 1 ^ UJ-^J -4— ^ * J 4 ^' 

J_a*j <ULkia3! sAA jli SAjAiill CjULCajill CjA.-a.~j L«AuC.j t ■ ‘- 'jV' tj-4 A CeiLk i» 
((j-Jjill S_L*aU.j j-frill 1 ^ - U-a . aSj^II JS tgi j3 L-±ui^yuk <iULi 
u, ^ c * ( J, cJ s 111 t5~^] 

.cjljillj aI^-Aj (JjIII 


:FIood Fan .t 

C_LO=k 1(JJ li ^ 4 ojL CjLIuj jl ^c. Sjlic. ^A jLaiuill £■ jl J^i) 

^jLaJI A-C.I ji A-k. l^j_uijjj Cjlijja^&Jl q-4 A-IjIa Cjl_L 4 £ Cjl—iLCaoilS l_Lmjj 
<-K*J a-» gs^' J-&1 J-A liLli C_u_u,j .(IV jSai) 4-ihaJ 

(jji P-T — a 11 jUSlil ^AJj Lw ijlA^JVI ^IlS 4i^ui (_K>ji J] jlAauVI SAjA»£ 
CS^ J^ 4 J^J liliA (Jji <U^j U UjuiJ^s Cjl=».Liuj 

t y> <jjl j^j^oJI 2jA jS/ 1 £ jla-a Aic. du j& A_uAajiJI 

•U J jVI c^Aljj 3 jjC. tjl\j (jldxjS ^ (^4^ (^1 AjA jVl 


uv 




J-Ij-Jl 0 Jlc15 JljX d.jJx'A.I 5 

*VV JU; 
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uM *^Ua Ja-Uij (JaJj 4_uU CjbUj) HUI (jjSjj 

tS"l' ^ ^ Ulajj ^»c.U c> *1*=^ U frlilL fj£j jl^JVI 

CjVL^. ^ <-ic. JUjjj jJa« t^jlu 14 J.uaj l^Jcuu (jjj 

UK Khll AJUl^l .ibjSj fu (Jli) M ^jSi Jl ^ Ua cjLUxjiJI 
^ “SO^' UljLul! j_Uj ji AjJlU Jfrl Jl i_u^« oic. jaJl 6 Ua CiilK 

u>^ u'j jl^VI Uv jJ V J LK *l3bll j_^ ^ 

' g~iU!l tJujx-alll CjLuK 
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(jJal — Lillj SJjLjJI 4__uJai]l (j^JaLLsJI ^_S Cj_aJI CllLjLr- Ja. .m'm 

Ajoj l4i_uJI jjLii t j-A 5_L_jia sjj-ll £t_jjJI JaSLuUJ i*i -La. 4 _j]L*JI 4_iLrdl 

(jJJ j U. (jiijV I ^kui ^ c. lilj^vlllj Iaxj *uli -CoSIjj 
ojALkll »-l_A jjii JLulal .lljjjj L-Uxujiltj drs-ill dlLjLiC. ^ja 

1 , 1 *>'" uj- 1 ^ » jt J-^J! <-*. jl l^J3 (jJaiaJj ^1 ljLLLJI 

.*GauJI qa 4jj_^Ja 

’*’■ ^ jlj kt-m lj — II jl JaIjjiI !■ _ Ii i. i j ^Jb^L^aj ,1 jlaJI ja^alij 

.JjiaJ 1-La.j jjJ! ( _ ? lc <1 aaj Iaa Sjl^aJI 


•‘(l-VW ^aail CP <ajU1I 4#Ja ijVI JLiciVl 
^iUc (>ajVl ^_b j^aJl <ja> jlLj JLllaJI Laj J 

<jA I I dlajJI 

^ ^ ^ ^^Vlj ^ijLJI ^jVl I— ulja. ^A 5 jj^J| J£]| t \ ja, J 
6-j^Ji ^lijj^i ciit .^1 fr iii ^ ^J, - JjS t> 


• Moraines 

1/jljJ! f is ^ f j£ ^AjkJI (jjljll t U^ e l^Vl iitiiJI cjlAjk^l . V 
i ^ LlC 6^ ^ l?j*-*]I £15 fje. LLkJa ^ juLJ! ^jLaj c^ajLJI 


c ^ aLUjlj <>* ^LiijVI jjill J^U Aa dti 


. LgAi k JI (Jltaj| 
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i> ^>^111 sjLj . r 

• a Jjl^oJI 
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CuLS lilj i-uljjjj AiLJ! £=Jjj pUL cSljL ^j £ 3 . i 

^-k^u UjJUjS c^LSj t j^jJI ^ _^L* 2_uJ=>j^' ji=JI #j* 

.i—jl^jjjilLj ( jAxiu Lc (jjSjj el a* LkjLu l j-v iH 

t-£-“) i_i — *.j]L a*LJ 1 l^a Iajj ^Lull j iAj^jLJI iTjLkJl J < .X .0 

•O' 

Uiljc-Vlj tjl^xjVl a^jjaill j 5iL«^]| ajJjS/\ .1 

.(v. J5Ji) 4JUJI 



Jlj. 


> e * 




*-oj& 



oLL>Jlj a ; „ l| I o JI tiljx'j/lj is l.». ,.J| Jjjj ■>( | 


V * J&tS 




Cfi M» V^jVI Jli&l 

uiL*i£j]i ju uaa ^^1 jisai iib 

cP) 4*M cUiJ ^ l5rtM H Lj y, ^ ^ 

•V-» *# ^ ^ U^! <> ;iL f ul SAC. 

^ S ^' ^1 o- SjU i-LSJI ., 

isl^s Ji* 

^ u>a <^!l -UOjkJI v-ljjll ^ SjL^ JA J rJ^jVl . Y 

^ iSj+A -k^j ^ kuiUl .^Jak (jxplj ^mil 


-Jauijfyl ^»LSj}| 


1 © Y 




C-U ^_2 (j C. SjLiC. jAj • V* 

^LS ^_S A_Aa 3-J L« liJjl-lj A rt -li t_lji_i (ji JLsU lilijj AjJoiaJI **_).} jSM c^W- 4 


jjl JLjuj tL^jaLai CjLjJuLJI 1 gl a ^l dilj^u^ll j I^jl^ill . £ 

Lji i gj" j ./. j ^jill 4_jl$jll 'j. v .. ^ * &1a >iljjj uji jl 

.(_g n (jiudiu uu 





:SoiI LjSA 

A_j JJ .41X 1 1 j A a! 1 jl j-dl £t_J J L 4 i — Ija. l-a»u> Aj Jl! J-ilaJ 

(j-ajVI g Ja .. m ^ L» , a ^ L i j ^Jill 4_iiiJ!j ^ A ixlaJ I ^4 j t(i! j fLJIj 

JJ. „ku f-jma. . jLLl tXC-j Cjljluuli-ui (j-U 1-4 £jlji-j liLa-uuj ^jujLjJI 

^jUJ! iJDUJIj Lithosphere ^ Jc-tij qc. jlj^siuL 

•Hydrosphere JU2I i_i-U)lj Biosphere c^j^aJI t-JDLJIj Atmosphere 
e>X£~ t ^_S L^jjSj f.L£l j— 4JJ AoaJI CjlijlH! ^ j AJk 1 SLLII jJU-a-4 AjjlSI J 

f-Ldl Ajji, ^ i. 4 ., 1 I sjLdl (Jiajj JJ.-I i-all dl \ liHj IjUj 


t^-'il ^-h ^-Aj I jj ic. Aj*jjI 4jjI1I J lS^Aj 

030^3 LX!? 11 ul ^Vl -(^Aj Jj-cjLc. Jj AiLiyL 4_bJajSM o^ill! _JJ~" ‘ 

u al^dij .IiJuJSj ^ jAftlVl J jJaluJ! J ^ jjluil J 

.IaAjjcj (jjjjiSJIj dujjfLlIj jjLuiajlj ^ 


ajj£i 

;1^a 4,| A jmjiLl l (> jAi-4 Aalu ajjII! ^jj<r, 

: (j,x ^ , l i) <UluaVI SjIaJI , ^ 

•i-ju Lui 0-3-^ djl^a (jl dua. A_jjiU Aa^Uyl SjLdl ^j, 

<-LL (> l*U ^ J\ cujZ j]| j_^| Jl LjUl C^JJI 

U>^ LS^J^ ji « £ljil (> A^j^a-O ^ LI J iSA^Ij A.J,^ 

•AJjiL LJ! LjS ALiai aJU! Jj a_>LJ 



: Ajl-vUa. 11 cijjlall . Y 

JjuoliaJI ^a'| O^J Ajjlll (Jc-li ^ jL) 1*11 <_jjjii]| ->lALluJ 

J j A..ni 1 j SjljaJlj jUoaVI Aj^jII o 4 _i~uLLaH 

is — ^ 0J-*aLa ^.. jk .ii ^al l L^al.'iLij-ol j jUa-aS/l Ja jii-ui (J^4*J i*i J-*. 

X-3U j \ — lajaVl oLjla (ji L^iS A. l'n^l j j_i_k^all ->_juia. L_il_JtCbl 

i_j_*Jjj .A_jj^)xjj j C l a. jjoj AJSiSlrL LS^5i Xa ^OJJ l L. j‘« ■■■ 

* 

jj_c. A. A-Jjadl CjLiIaC. SoLjj {^—3 IjjO tAOa._j] ojt^joJI A^ujO 

^AjjH (j-adijJI j (_£OaH [JjJjJa (jC- 0JJJ ^lillj JJ~ > ‘ (j-alilall j OOajH 

0^-a . _jj liLlXagS A-JjLuSH A-j ^aoH LaI t jj-v J^ L aJ j^lc- Laa (_5_^iuJlj 

* 

• Lla j ojl^a-ll 

JXa o-a ifLlij a_jjo1I ^ 1 'jj j c^' 

Cl aJ A jUr- Qa Ojji Iaa jL.t/t'l lUj (jA 1 $j*ai (Ja=C Iaj L^a! Jaj«<al 

OiJ&J JJS— al' 

J^Udl .T 

:Ua jjiL»lc. ^^Ic- (JaLJI 11a 

^ Ujjk; JXL j> CjM JaC Cij=. :jjx**Xl Culfc ^ CiLiUll jjj -\ 

1 flTnftll jjj>^al\ (_5 , jI:vjj Cl/ifri JXk Q* J J ) - ^ >. **N (J il^ -. i j duiA l 

t^'j) L$J=^\ tWjai] 

:Lu£uI%a a_^ y* -si 

(JXL ^ja J <_K»jV! ts^ <J^ t> ClLIjiaJl Ja*J ‘Xp- AjjIa^j 

A_xa.liJI LaI . LjLuliuA JJ rf kj ^i ll Cl_ili3 (j-lc- (_pal J>*H A__i-aU.J ji=JI CjIAaC. 
qoc.La.uaH ^jJc- 1 <»> LjULj Ljjl jl jal JXa Qa Cililji=JI 

.(2jjaaS! t^'j) 



ryiljfcjjM JJ.1I . 

^Ua. cJ>^> Ajjj]| cjJJ^J (jjyjbuaj]) (JaIc- (Jjajj 

£ji_ud) (J3 j IaIu jljauV^ SJjJuiil ^■^ L . o U AjjjoII CjUIaC- Jllj 

Ax.. 'UCilc. jl,\..a.jVI 4 _jjSJ! ^ . I ^ .i ii (j-jj aJ£}L*J) ^la (iUjJ j (4jjiuJL< 

Cio)J LJS A-jjjJt liLa-u clij j\x,-*j)}\ aJ 3 £A jljjj liWu ij\ AaJ tiu 

• (> • ‘ 

(jj-Sju A_LjIa 4 _ua j e JJ-S ^LlaJ A_ i 'u jJI (J_aI j*il fjjo Aj^jSlI 

j-aC- dl^i t— )^}J A-ilfl.mil l_ljjiL-S ,<!3klljV^ t^Jj.13 jljjjj *_j j Jaj ■» Ajjij 

UljjJI LaI .a.1 jr». (jj-Sj <Lja.lajVI LflJj.33 ^jLi liLJilj QJJ JslIa ujjj 
A jJjVlj jLfli>U 4, (Jjfl-juJl jJJLa liUjj SjjlaTu JJC- Ifl-ili AjjJaJ 

:£tu^t .n 

■*-*■{ -Hii ^ ^ AjaaVI (jjla (JaIc. jAj 

Viii (jLuuVl ^jJL 1 — (illi tiilajj tluluj iwiilill j^S jijjjIj UJ^iJ tlflijjSj 

j t^' }11 l_j l j I a c* Jpl.mi La^ t l el > ^y 1 1 tl <\ j\r~_ 1 CiLAiil y ' 1 1*. 1 

\ — •! .»LaJ1 J ^LjjILj L*jl jaj! jtajjj Ojili A_j3k. jl jjjII SjXall C. 

^ C- _V J 4 Aj_)j31 (_^ c - f Ujail l yi ^aLmJ tfljli AjLiataJl Ajl^aJi j j^lall ^yl CjLlLaC. 

oA-JA ChP^ '-ajj W-*jJ ojj a_ 1I jb joi-oS ^ cAAy\ (jV tillij 

•^J^j cs^ 


1 oa 



(jAStusuk 

:L*a (jjc-jj ^J| ‘Ujll! ^juiij 

AjuLi jAili ■ ^aaJl . ^ 

AdLuuSJI !j r a . jl k<T~>II . Y 


:4jjbJjiSl Q^aJLuaaJI 

: AjjaII ‘Lub^iS (j-ajb-cti. tilliA 

^jl ^JVI £-AA=kJ (jS>uj I g n ^'ib^aa . ^cjJojI AjjaII (jji *0^^^ — I 

:dl& ja%.a d£b ajjaI! dAc-Lba Jaajj <^111 

g.1 igJi j c.1 jljJVl I g \a > >\ Jjl. 1 jj Dark {3 A_j£ta ^jljJI — ^ 

. ni~\ '1 ^3 l*h L-iUjj 

A >jAj frl jLi^all j ^.Ija^I! (jljlVI I g - JAd (Ja.Alj Blight AaJaLui ^jljll ~ Y 

.Aj^IaaII Aajjj AjjIaaII CiLUJI ^*»jUI 
^JliVI a^-jjj A-j^Ujllj g- l I gu > >i J-adj Light A^dli [jljll —V 

.<Jjl J-y 

:Soil Texture AjjaJI _L r* 

jl..-nc-l jjjJS ^ JiAha'I LgjUj£-Al ^LuLSLlaII (j_j_j£i]l >Ui 1 

(Ja—iajj a a Vi A. a AjjaII dil Ajiu-v ^jc- Sjhc jA ^cauiaIIj AjfU i (jjjSoll 

jj^AJJ cliijLAl jJlC. ^jJjl cs — II LjUl £AJU*j (. iuAJ J . JLaiLaiIIj ebjil 

, L<j’iKjA AjjaI! dllbc. L>Aiai Axj a3Aj AajaII £-luu ^^Ic- i_i j*a)I 



:SoiI Structure *LL -jr 

A 1 JJ j» jh - ui l jl (J£_uJI jl k> 4 _jjjJ! p L-UJ JLk-aij 

J< Jill ^ JaLui Sjixui lilliAj .4 ^jJ}&4 4jjj]| 

t ^ AiuiJJjll .iaLftjVI k^l -4jJjLi JaLftjl ^ jAij 1 ^ u j 4 i l * 4jjulj 

^Uoll o g, n 1V . 1 I 

JUC.J ^LaLuuJI ij-« 4_aall]| jjjUull L$J j_3jj j- A 4 _jjj 1! A_iaJI 

Jlj, -vVl ^ J J' >^VI J 2_uU]| Jl jjvYI J_ii»3l jJ JJ Cop. 4jjx.iull 

y_i Xj>. jj l-i-JJ*-<ajll »-Xjp jVI l-JJJ ^ AijJI etui! A*.jj <jjUJI 

/jj < I La«.Uj (jk-S J L< a ^ ^JlsVI 4-*J^ IfrLallj 4 _jcjojLgJI j 4 Jajll ^J15VI 

•Vj 


A^luulll g^auluLiJt 

ftJ-SJI n !-■. % i, >i l J Li>lia.l t_ljlJ3 4_uL<u£]| (j-auLw<aaJI i 

l i tlV ) ‘^ ■l.- p . .^-a.ljll JjhJI J-i.V jLiLft t j_j> i ‘ 4_JjHli ;4_JjJajVI 

40*“^ J • ’i > *> ' I^Aj .<-JjiJa*J! J>Ij_a]1 j f.l_ij]| j g j il ill j 4_jjlii|| j 4 * j> -,4- 1 1 
j^Lj L*jj jliui ^ 4juU»jiSlj 4-uU jjiil l a j ^\ t ;hA-> 

6“*^J (jaJjLiJalllj OjjJaJlj 4_i]jY! i jJl£ l^-UjSj ^ ft jJajjouJI JJ j»J| 

.(jLuuVIj 


:Soil Fertulity 

diljUlll 4_J| ^Uaj La jj^ao (^y-lc. OjHI oj-iS <jji^>Alli ■u.-.qj 

jlxio 4 jjj 1I 4jjj_al jjc. jj*j Joja. I j/u U jaII LaL 4 jAj 4a3l juJ| ^Ij^JI 
l> jj^Lixll U yjSj 4jjliiJI Jlj^l ^ U 



ditSliill l^a>luAJ (J^LiaIIj ^)j-<ali*-ll L»\ . Aju Jajf)l\ j, u ill n*i 

O-^JJ-^'j (^i S-Jjjlt gr-i ojj-jS diLu^j 

Cjjji_U|j djli fjd uiljjJj fJJ JlSJIj pj jJjj-allj (^.jjljillj 

.Aj-laJlj 

• <jjjj-J!j Jj-illj dLi^l J (j^l-A-illj j-s .li-lo," a j-**' cJ-sVl ^-ol i*JI LI 

dll j.a’yi »JA ^jl £-aj lAj^Sll (j-« »^A djljLiJI (J di j 

• AaLji jjuaJ Ig-jli L-laJjj <imi dol_)i lit _$ Ajjj^yda l$jl VJ ‘‘CLaIs 


jj *n jj 2 \ mj L$-i 3 t"i j<jjjl 131 A_j_y]S jl A j% , L j»_ui! A-jjjI! (j l^J 
g>-« cJ-S d il_i diLjj^jS j djlxjjjiS <_)!» f.Lill tjUjill aLUII ^^LVI 

. j» JJjLttdxj&ll J j j»jAuutj_Jli! J '-jj.lj * -*>" 

gi j^J 33 0-'- u) ' U^LJ 

■ i— il;,>,.-il Aj!>Ij (PH) Aic. j_^Ui ^Lil 


ApLa. i_jjj — V ApC-li i_ljj “t AjjJoaL. Ajjj ~ l 

l,°i> Jai (jjj 4J (PH) ^ja* j^J 3 uj^ Sr 1 ^ 

t5 -aa k j Y,£ (j_u PH Jl A_AJi L$j! UJ-& A_aJL»Jl (-Jjl-ilj * "l » ° (PH) <_ 5 - i =‘‘J 
. V, £ t5 S*. ,j 1,1 (jjj PHJI a_ 4 j 3 l^i (jjSSa S^jU-aII «_jjj 1I Li il . 


jjJUil c/ </IjM ^*}jS>3 ^J 3331 £ 3 ^ 

Jj*al— iadlj JJ— iS A_ 3 k ^jJI ^Jl—xJI ^_j t_ijlil ^Jil jj 3333 - 3 " 1 '.' * 

I^aL-uiSIj Aj_uoj^ 1 I diLc- j * -> <a l lj . (_^iuLa !1 j^yic. pUaiJl iA^LaII 

(VI 


\ ® A 









1 L_uj1j LjjjjI CjljUH -&4J J ^j-iiill ^olSI ujj 4_c- jA.o.4 -I 

J# 

IjjC. _jj j .VLftLi *\ *\ , ® la A. (JLajui aJLujjiII 

,A_lu]I IjAHII <_ i^y . i 

.<wijjuia]l Aipj ijAlill . Y 

f l U» " dj| j j pJL&l ^-2 ^j j fvTi j :A_ila^)]| j>allSSM <-_jjj Ac.ja^a ~ t_) 

1^1 L j ufvll ^jLuJI 

.UixJlj lSjjjJjJI s-ijj • ^ 

^ duljJ^iUI 1_JJJ • Y 

:l^c.| jj| (j^j iaIL^JIj AjJb^il l_ijj <c.jAa-« -jr 

.p-IjjaJI 4-ijj • \ 

.(jjuLulaJI l_ljj • Y 
.{^jla. w-i'l l_ijj • Y” 

Biosphere JfcUJI 

^ r. ij AxJaj^i Sj£ll £-kxu (Jk. IjAaaA La. frUaC. A-LaJl tllUitUI Jiwu 

A i jail i . o M » i ^ a jau La jl L >-* JA-aj i — L-i^x 1 — sL.' ^ ' 

^_j a j .Lithosphere L$Jj Pedosphere 

j,i -j.j/.h aLL U«j Jl ^ jjaJl -Atmosphere 

Hydrosphere ^L-JI U^UJ' ^ -Troposphere 

' **ij' ^LLxjlu ^Loia CluL! jja Y » * Ujlfill lL-^J i— ua. t Aijrvu jjLaC-I 

.LLp.1 jLsAI ^L«jLuVi 



.fr, J_J 0- jVl S jJiSlI j! cW-^jj 

jji *La.YI jS jSj ^ cjLI S jj^ fC-Jj Uj^jj oIjUUI 

^Ua.VI j^l ^ILiA (jli <iU5 .Ljjjii ^'j Jx*i c>J^' 

^ ^lijjVlj o^alullj lljj SLuJI j-£ JJ j (^jIcUjjI Jte- 

jSH g- k - u 


: Ecosystem <^11 

4_jJSll j ^-LiolLS A A-xaxL j^aLic- Jc-Lii qa ^ -l u ll ^ U a.i l 1 (j_^£L 

l_*_a l^ic-lijj j ■ - 7 I i« Jl jjlA jjl ^jjliLj (aljA]l j Auil A-utiill Ajjkll CjliilfL]l_j 

t .1 jLmVI l-i -y (jji A ii’i-', < 4 _uli A 4 Jail (jjSj (_£Jj J L 44 A dlaV a jja 

.^UaiVI 

dlL-ijia j “L-la. Clti jla L^-La 'L.iiikja ^jj^aLic. /^a ^ ju.il I ^lia ill (j_y5ujj 
(j X a.lil l-$ » >>» n jjLjjj jjjj J ^iull ^Uaili jj_ali*JI <JS cjc-lixi j l4_p. jjC. 

•(J) J 4 C. '■jLjfLall j> 1 u Vi ,^YY lijtjia liuj Lai la i (J£jui Clu~k 3 

• t’jjJal Ij £"Lj]1j 4jjJaj]ij 0 jl^>aJl£ ^-LLoJ! jj-aLic- — 

.-UjLj^lj 4ajLujSJl l^.j- a .)l i a\ j Sjjollj oLuJI ^j-alic- ~~ 

Jj^alixllj CjIjjIaIIj ^jdauuiSV! (JlLa Ja-aLic- “ 

*— J W J J C$Jj^ L>® dllljlSJl (JauuS ^^iull ^Uaii! AuaJl dlU j£>all Lai 

4—ia. *— .^Jl 4ju^la i- iu i -v Au^J! ljLuISJI « ■ ..Vi j . 4 a ia .i 4 i-v OliilSj 

. 4. 11a . a Au^ diLillSj 4^1 ^'ii.i/' 4 dllljl£j A^kJlLa 



sf A H Jl f LlijJl 



vt JU; 


fcOittl J* Sj5>1! JaIjxM 

Ci ij^lj Cjj^Ia j dijjJaj 4-iL-ai £*ij^ if* CiLiUjll 

Cl i jll ^Jia .l^Uislj i^lLoll j Aa^jIjJlsJ JJ*"W l£j ^ j*j'j 


nt 



.1 yju l_$jl ^iC. jJLj Aa2kll4 ^Jtsi e-iC’ 4_uhj . J^* 1 *-' 1 -' 1 (_^All 

.AaJj ^Ux ^.JS! ^2 4-jjjJ J- ^^U (j' VI .oivlj 

iSJ- i~frll J> ‘■“II aJLjjiI tllLjUill tj? iujLUI J^,jali]l (j-C- <• 8 .Kll ^k-JUj 

CjlJj_j]| L_$ic 2 12 4 _lLLLj J_xIj*J (_paj *JJ li-fc jji jiij ( alHU: I_ux -II) 

■ t Uni jIillj (Jiiillj Clajll (Jla -S-l^u]! Jx! jC- Jlx *Lv=i.jLi. Jxl jC. j diljLuiSjlj 

:<UitiAll J-ljaJl J\ . Y 

* * * 

I Ij-xJ CjLaill l^iLj JL£I A L lxll ^»_<aLic. JLUJ 

. jljJiJSj dlLill £X 2i>lc.j UjS j^aliaJI jilSI ,JA lillj tlajjjj j 

^jlj^JI jjj .\ 

^_i]l <_mll j i—lLiill jj_u A-jUal! JjLjj ^_3 l -s i >ilj Sjl^aJI _j!ii ^Jaj — 

. CjUill fM a. ^2 ja.j SjlxJI J jsj ^2 lilliS j 4 lg_i (jiuau 

jjIjI! j-ajj ^uiJI -uLc. j ^[A jj^Kil JjIuII <£ac. Sil!i£ Sjl jsJI j.iaj L£ - 


• jj^I ^jljLiill JSaSj tjjlj jl^jVl (3 ^jj 

Jjjij -4* 

(J-L ^Luo «.Lx3l (jV lilJjij Cjlnll ^Jj <jjjJ 1 2_uLj]| jjiaJl Jin - 
‘ L ^ 4C ^ J-Jjj Lx£ .Cjlil3! lipA SjjjjjjJl AjjlliJI j| jxllj ^-XaVl 

J_1X tlLuliiJ! jljxll ^L-a 4 - U U a . u i 31 Ailkll ^Ijiajuil <_ilxc.j j.^ll t_uSjj]| 

• JjxktiJI ClUliil! (Jljji (Jjjia tjc. jjLLaillj jSjuJI 

: c^' >' •£ 

ji j-i4x js-ii ^Liiuii ^jc. i^unij i^c. ^ jxl (> 

e^lll Uxc cAnUll J£J; cLj j ^ 

C^' O' ^ ^ c^ 1 Ji UJ^J -U jUjlj cjUUI jA. ,-,» j, 

.cjM ^ Jxlc. p-11 JUJlj c ^uVL Ux^ ji iiUj Sj u Ji 5iU 



J\ .r 

• CjIiLoII jj| (JiLu 

Vl£~dl CiLiill iAlj da^ .dtui! JUS da£ d&a\\ SLjtil Jjid .1 

Ud jjkiU Aifcida I^J .^jili , ixrA 

tjiajVl U-ui C l n *i j J *L*i] J^jll dlljldll ^l3aJ U^LJ! aUll ^ 

Ciljx*-dJI ^daau Jjl^ old Ai »1 j-m,,-, 11 .ajjj^dUl jLad i <Jla 

.I^SAj aK>jVl £-kui jjc. aJUxail AjjJajll | _U-V'' jLlai 

^_a ajjavj^l ^-d_aVl J^Ld. qa ditiLuJI .<LiAij AjjjJI AjaaI La! . ca 

dd 1 — *' J— djLoill ol — LijjjjJa a-S jjwj UJ-^i W J “‘= L *J3 • A—J jjJl 

•idk^Jd 1 ^-? J ^jjjuAj _ yJlj 

JJI (Jd-dj o-SJj CilaLal] LjjjjjJa Jjld ^ jdi J^lia J i_^a dlliA j 
jjLaallj dLijJij AjdJIj JjJIj dlls] _ynJ! c.li*£ Aajjll ^Aj 

.fjdJVIj jdrdxJlj 


• oy jL*^di jjI . t 


?* 

y*y 


ujLx 4 J XC ^ fL . u i j (—iLiill ^Ic. ^aLill ^3 ^iU^LtdaLill ^aLuu 


. i—lLull ( _ s -lc- La JJ.1J d -1 ^ ( ) £- i ^ ^ Jj-ali»i! (_)J d*a tJaLd. t j-‘ J 

L — 4 ® d^ d-^ d J l P 3 - ^-^ do_a>. ^-LijjVI J!lLd (j_« t .ag.x jjiujLdull (_L«lc. 

- k . j -i. d i I I j 5_c.^y_ui JJ— Si j <_£ j5l ^^d^ dd^J d*' 1 -" id jdui/i (jC. ^liijVl 

0 

. LaLaj C > l , ’\~v jy <.,l,I^.i,M,ll j A-daid-loll (^JalLa]! ^il Lai .(J51 


$"> ( } -v l j-a (JaLd (j-a dllajjl j^-lc ja^ia L-A jl.iaal J mil ol— djl L_al 

■ ^ £-AJdJ < J lu ^i ul l <-*_diSl-l A — g '% -I^aII £ jiuJl ^jl Ij-i lvLl A-i iu-a ui.ll < •» i^iSl 1 

J_y-kl j-a 111 (J infl ^cAaaijS ^3^ AjuiSLlaII £-_jluili ^j-a j!lSl *__)! _^=vAl 



^ <•; U^ulutj » jj-s (jl L- ^ aII £jimj| qa jjSI diljljjJI jjkua 

. CjljLiill jjlaJj J-4J ^^ic. £uJalj jjI Aj IjAj A-IHia)! £■ _jLudl jj^aSI 


:<UaJ| (JLitlitill l flj.wnli (jjujtl 

tlhW J ^-jL-nSilil A_a.ji u^C- <il_L A_iaJt CjLulSJl i... 

J\ iJjLjIaIS ‘^LuUA CjLWi J 1 ^1-t -l-i-JJ I 1- L.J.-1. t j-ji j\ CLu\\ 

.Sia. jjic Aikla ^ d)lil jas. 

.•CjUljjxaJl uulux! 0^1 

♦ 

(jjiLuii f 1/ili l ij L .-i'll ) l^La CjIjLuI] dj'liil wij Sac- tdliA 

oy t-juiiuQjj) i y j j 

,>i yj i t-llllu Aj. ja"\a ■ Y . AjjljJl djliliil) Aj. ^.a -> a . ^ 

IjaHll CjUU) <C-jaxa . £ AjjI j .%.,^ 1 1 ^palLa)! CjljUj Ax-_jA=>-a -T 

•(^} CiljLill jtuuij i AjjoJt Ajjiij ^jlc, jLaiu yyiueull Lai 

<^ 1 j Ajyii ijlitiJ cjUjUj ^ j :Xerophytes (cA_ latiaJ) i_i jiUJI . *1 

• C.yi {j* AJak CIiLluS jjjj ^rlaajj yiLaJI ^jlij 

cjLSiyi (^5 — a j :Mesophytes (Ci'VWli) aj>L»j]) AJ.£*yi dililuH .Y 

. &Ldl ^a Ajals CllLbaS ^J| r l’i\’i 

«.iy\ jy <^1 Citiiyi ^a j :Tropophytes ajL£1o]| iiitjtyi .T 

.a ji jlail A_b»5L]| 1 . 

J] yjUll oljUill : Hydrophytes A-ulall diULill . £ 

.fU (j-a a J4 jS 


n» 



jLk-Vi x-iu lilJi J j i **-1 il l L,.ijil -J^aoll ja-jSl Lai 

^I_uilj t.. . Aali^ul l IjLA . J- T -. nl ! J-Ijuoj Aja^jJlj IjJjJaA J jj-ojj 

: J] £»4sM Dansereaupierre 

. Ajjl^a-i^all ULlLLull As^jM-yA . \ 

uj_j^jui 1I djljlij Ax. ja=wj» . Y 
. ^AJj_yJall ^__jijLai=kJI^ Ulilutll CiIjLu As^ja-\ o . V* 

.CiLUJ! diljLij a . £ 

: CjUI j^aJI i (jjxxJi 

£-!j — >V l — SV I.X-A 1 — Lajj ^ *'~ v l_^<a> tu-o diLjljisJI i — a aL^I Jlj_j V 

dililj j- k l l ^joiLj Icjjjj jjfiVl diLlj-pdJ ujuLugiol i A-iil jjMI 

•Animal Kingdom u'jxJI aILi* . ) 
•Sub-Kingdome Metazoa l^Lkll cl>I:uac. di=J .Y 
•Phylum Chordate ujUjLJI aj*Js t 
•S ub-Phylum Vertebrate Ciljjiill Ciau . i 
•Class Mammals dibilll AilUa 
•Sub-Class Mammals cjLojII AiiUa c^r; .1 
•Order Primares cjlxuujjll aJj .V 

d)L_uJ t « JI • ^t*i ‘La ^Vl jjaI I A_i_ajAjuiS/ I Lai 

^ ( * 

•Kingdome a^I^ A 
•Class AiSUa .Y 

n*\ 



• Order ajjj .V' 
•Family aJjIc- . £ 
•Genus 
•Species 


(AjjUUI CjIcjas^I) rolSLuii 
c ^jLiJl 1 — A jgJxa ( _ 5 _lc. CjLjUiil A_«lo 

j—aall j^glc. CjltjA^s ^2 diljUill ^jJaj (jfLajj •»! CjljLij jl ^jjuLuoJI j 

.(vr js^) ^iisii 

:4jjLlU1 2_uLxa 1| iaUji 

(jiiUixll :Vjf 

. (tilsUI) 4 jj)aa 11 {jijLubdl . ) 

(_) i U). >.uV 1 ^Wi . 1 ylllj ^ . 3 a, m _yJl Jjjajjjiil (jHul.uijv . Y 

: ( xJajj AjjI ujIjLuII :LuIj 

• AilaJi (_jjlajuca]l (JjljLu , ^ 

. oJjLi]] Aj^jiaJl t^S _) ' ^ 1 diljljj .Y 


m 



<L- jj LuJl IxoJ I JL>La-jt 







dAjUUI : 15115 

■ ijji (jjSjj AjjIjloJI diljliJI . ) 

.a_JjinAli 4_pljJuj)VI dlljLiil .1 

.AiUJI AjjIjuJI cjLUJI .i_j 

'.zjJalj ^Jajui_jJI dlLAc. . Y 

. L»lu j 1*1I j_^aojVI ^pul! dlblc- .1 
A JjJILaII djbliJI.i-j 
.(jJaLui^ll i_yajjxl\ ‘Ll^jiuaJl dlljliJ! 

.Auiksjl Alut Ajjjj‘u<->I 1 dlUUJI .A 


: o^LiaJI 

A jlla. al l < — 1\ M ill u, ij mj (JS_ul!l ^_S LsiLiaJj ljl.U«-ii l1iIjLi.i1' jjSI ^Aj 

■ Q . I A J J & (_jij jXUiSjJ ili-s. II L^jJ Aa. ^^ jJ! 

:(Ulflluill) ^jIuLulxll , 1 

jl ' i— ilj <LjjIaa11 l_jL^J 1 (UlALuJl) 4 _jj1aa 11 (_yljLii.ii II Ajjuij 

a^cl — JA<t L$ai A-cJjjj 4_Jjjia (jaj Lu ia. .c_«L=JI eLLuillj < 3_aiajual l 

^ £ Jjjjj 

q*3jj*J! (jijLucv . t 

cjUVjll Il^jj LuIjSIj lo-uijj (J-l« <cjljLiill JL^j a 

: t^j r^j Uu'j^' mj4-j Jbui t/j tSA^iJi 



cjiiiLia* .1 

IjUaxi! jlS'VI ( 51 >U^ y-i 

'U£j_ i >aV 1 [_5jl jjJIj ^jj‘iv% jVI 


:(j,n umVI (j&jLuht . u 

ula-lt ^jlaj JU J SmL^-AJ _JAAJ IjjV (j alLu g -’v ^Jkj) 

liuijjj SA^IaII CAjVjII ^ (jajLiaJI »A4i ja£ujj ((_£jl 

. (2)jna.ll (J^ui (JLaujj 


:4jjt CjIjUUI 

:Ua fuAij 

:4iLaJ( 3 jLxJ) ^ jla-uaJI CiUUj .! 

dlLjlaj (2)1 (^Jj fi\ J -> > vi" (^i ■4-UullH Aji-lLaJI i_ijjla]! (j-a ^t- jib 

j] 4 _jJ jSM (2)_$i»J (^-3 Aj-alik j .^lj -k t ^-i' 1 (^i (2)1 diC-Ualujl 

QA (^i j^JI pUll Vg-vi 1-JjlL (JjIiUaII _ji 'Ljiikllll jl$-jVI cJlLia ^^ic. 
dil jrx-A j jL=>— oil t4_uj*JI ( _^jLa-i- i a]l jj_AJ ^jl\ diULiJl (j^J 

( J iA. \W j g IlaJlj JaluJIj 


CiIjUI .t_i 

di_^ c^UAll a!! JLaLpju^il ^.lc* CjLiIjli] 1 ^jJaLiA Axajj 

J_Pa Q-A {L JL)J IjiiL-jjj AjiLjC. j JLuiSj 

(jijUiJlj JaaL j 'UiiJI (^i (j* J&\ (jlJ (_^m c-^IaaII (J*-£»a 



l...i L -tc -V 1 4_i_oLi. Sjx*a2 SjSs jajj dltSliill (ji V] tS jl (JllLsk jl ^3 -IjIuI 
1 *~i (jl «^j j-*i . ill j 4x«^3 J JJ* '- a l j » J*i>J j t_ilUxla]lj 

.Ajjjiil JUaj L_ixmj jj£I 


:CUxl\ 

jl-% inVlj AjjjuLaJI Clljlli]! *U3 J_^uU (_jiJI (^jlaill JaAiil liUj 

A j^,LLoJI ^ullsj/lj SljLd! ^IjjVI lilua. i)A i— illajj t jllflVl dll^)-iic. £& jj j 

j^juj ^jl i^r-Vlj (j-* iiUi£ <. — tll aj jj 

S-lX (^j (j^ajVl gJajui (jic. (jlSL* (j^o 1 g j-.ViL-n-y j dlUliil 

JAolllJI (JxI_jj«JIj IfrjuajaJj (j)fL(U 


.(^llJI J*l*]| .1 

. (^jjU jjlajJI (J^at*JI . l_J 
.<US^jaJlj 4jjl=J| jIiaJI (Jj>Ix 

.Ajjlll iJ^jlx . J 






£a! j^Luoa!) 


ja!)j jJLuoaK 

tA AJuoLaJ! A Squill jb lii_j!^Lllj A. „ .. j» . u . U li A_^l_ j >i_aJl io^j-ZL. (jji-ui^. 

.m® t jujx iS^VI 

to.'l j.Vyll A_,ji.iIi]' tA j, unl-ill A_jaljjL=Jt ^_lc- (Jikiall t 

.^ay 

, Y^® {jjLiC- t 4jjArk3l AuiljiaJ! lj_^ajai _^jl 

. ^ *YAY IqLaC- tjJjJJI jb (A. 1111 II ^ jLdl Jj (JikJL&ll £^®bu 

, ) HYA tJ^uLoJ l j£i]| jb tAj» nlnil Ajjl^juaJi tj^^Aou (jjAll 

. ^ AY tCijjA) tjjljA.1 AjJjj£ i_-u5t tdiLiilj ^-LLaJI A_jaljjtAv C^ 0 

. ^ ^ A® (aji.oill A *»U. n_ijjJI AjsIjJL^. t (jjiLuill ^Ic. 
. ^ ^ A® to Aji^Uk, iA_uIasJ1 A\*\ j» -v 1) t(jj^i.lj Qil'iuil ^lc. 
A Sj*-di jb t5 — a]Ia111j a_ -labli-dl A iil jj.a.11 tt_ij <1 j j_}j<- 1I ^ f®- 

. ^ ^ ^ ® t <J I j A_uoo ha-11 

. 1 *1 Y £ cAjjAiSuaiYI tAjjLiillj AjiUxJI a j » -x. i l ti^j^ii -TT- \ \ l"> y*]\ ^ '<~- 

. Y *\AY to ^i-cull A^»li, t^llollj ^^uikll IjjjjaJj (JjjS cjjjj A$)J\ AiC- 

/g-ijj^J jVI jb ‘CjjjSHI ^ ^UaJI j (jalUl tUAiKlI lilLaJI AiC. 

. 1 ^Ao tCjjjSJI 



. \ ‘t'l 0 tJj-uLa.} tA-jil Jklc. t ^AaJ I j-aC- 

. \ S °\ * tJllAi-J ''ilSlll oj\ jj I J (J-^b 

. ^ ^ *\ i 4£ljjaH jb lY'Ja (JikXall tljiil 4-laj (1)A -1 a=»-« Wv a 

4 Cjjja-J A_al£U JJ-«SM jb ^ ‘S-HWJ l . J » :i 

.'I 

.) ^ AA t^p / jJS 4A-Ua.lLa]' A-iS' J » > - N nO' -v - A (jLaa-l 

. ^ ^ VV it—ijla^all sLujiia “Lial jiaJI jjjijjiI 4 ^ (_£ _) xu i 

.^^'W CojAIBI J&l' jb mba.Vl ‘gHJ 3 '~± ut Ji 

4^_jjjillj J Alii 4_iliill jb 4^_aalji=Ji 2^»U]I 4^jji A^' AF- 

. \*\ A £ 46j*liSI 
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